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(54) SHIFT REGISTER AND DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a shift register which can reduce the 
irregularity in transmission delay time. 

CONSTITUTION: A data driver 3 for an LCD panel is constituted of 
a sampling transistor group 4 and a shift register group 5. In the 
shift register group 5, shift register blocks constituted of one- to 
four-series shift registers composed of right and left normal 
redundant shift registers SRI to SR4 and one- to four- series 
connection parts SI to S4 are installed. The one- to four-series 
connection parts SI to S4 are arranged respectively independently, 
and only one out of the one- to four-series connection parts SI to 
S4 is arranged between register blocks RBI to RB4 constituted of 
the one- to four-series shift registers. The one- to four-series 
shift registers SRI to SR4 in the respective register blocks are 
respectively at an identical distance. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Two or more shift register blocks (RBI - RBm) constituted with a shift register (11-14) of two or 
more series, It is provided to a shift register (11-14) of two or more of said series, respectively. It has two 
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or more terminal areas (SI - S4) which connect a shift register (11-14) of each series, respectively, A shift 

register arranged in a shift register which arranged a shift register block (RBI - RBm) and a terminal area 

(SI - S4) of said plurality to a single tier in a position in which a terminal area of at least one series 

estranged a terminal area (SI - S4) of each of said series with a terminal area of other series. 

[Claim 2] A shift register in which one terminal area (SI - S4) of each series has been stationed in each 

order between said each shift register block (RB 1 - RBm) in the shift register according to claim 1 . 

respectively. 

[Claim 3] A shift register in which said terminal area (SI - S4) has been stationed for two or more shift 
register blocks of every in the shift register according to claim 1. 

[Claim 4]In a shift register of a statement, among claims 1-3, in any 1 paragraph a shift register (11-14) of 
two or more of said series. Comprise a regular shift register (SRI, SR3) and a redundant shift register 
(SR2, SR4), respectively, and said terminal area, It is detected whether a shift action with a normal regular 
shift register (SRI, SR3) of each series is performed, A regular shift register of a series in which the 
following shift register block corresponds an output from the regular shift register (SR1. SR3) when a shift 
action with a normal regular shift register (SRt, SR3) is being performed based on the detection result 
(SRI. SR3), And it outputs to a redundant shift register (SR2. SR4). A regular shift register (SRI. SR3) a 
normal shift action. A shift register it was made to output an output from a redundant shift register (SR2. 
SR4) to a regular shift register (SRI . SR3) and a redundant shift register (SR2, SR4) of a series in which 
the following shift register block corresponds when not carrying out. 
[Claim 5]A display comprising: 

Two or more data lines connected to a pixel cell (GO (D1-D16m). 

A shift registers group (5) constituted by any I paragraph with a shift register of a statement among claims 
1-4. 

A data driver (3) which comprised a sampling transistor group (4) which transmits a video signal in which 
on-off control is carried out by the shift registers group (5), and which is transmitted to a video line (VL) to 
each data line (D1-D16m). 

[Claim 6]In the display according to claim 5, a shift register (1 1-14) of each series of said shift registers 
group (5), A display which comprised a shift-to-the-left regular shift register (SRI), a shift-to-the-left 
redundant shift register (SR2). a shift-to-the-right regular shift register (SR3), and a shift-to-the-right 
redundant shift register (SR4), respectively. 

[Claim 7]A shift register constituted in a shift register given in any 1 paragraph by thin film transistor to 
which said shift register makes a polycrystalline silicon film an active layer among claims 1-4. 
[Claim 8]A display in which said data driver is constituted in the display according to claim 5 or 6 by thin 
film transistor which makes a polycrystalline silicon film an active layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translatedL 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionlThis invention relates to a shift register and a display, and relates to active matrix 

system LCD of a driver integral type provided with the shift register of a plural series in detail. 

[0002] 

[Description of the Prior Art]In recent years, the liquid crystal display CLCD;Liquid Crystal Display) of the 
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active matrix system using a thin film transistor (TFT;Thin Film Transistor) attracts attention as a high 
definition display. 

[0003]A simple matrix system and an active matrix system are among dot-matrix LCD which displays at 
the point (dot) arranged at the matrix. A simple matrix system is a method which carries out the direct 
drive of the liquid crystal of each pixel cell arranged at the matrix from the outside synchronizing with a 
scanning signal. 

The picture element part (liquid crystal panel) which is an indicator of LCD comprises only an electrode 
and a liquid crystal. 

Therefore, if the number of scanning lines increases, the driving time (duty) assigned to one pixel cell will 
decrease, and there is a fault that contrast falls. 

[0004]each pixel cell by which the active matrix system has been arranged on the other hand at the matrix 
— a pixel driver element (an active element.) accumulating a switch element, a pixel controlling element, 
and a signal storing element (pixel capacity), and making a kind of storage operation perform to each pixel 

cell — a liquid crystal — semi it is a method driven statically. That is, a pixel driver element functions 

with a scanning signal as a switch with which an on-off state switches. And the video signal (a data signal, 
a status signal) sent is transmitted to the wiring (data line) inside an LCD panel via a drive circuit (data 
driver) from the outside. The transmitted video signal is transmitted to a pixel cell via the pixel driver 
element in an ON state, and the drive of a liquid crystal is performed. Then, if a pixel driver element is 
turned off, the data signal impressed to the pixel cell is stored in a signal storing element in the state of an 
electric charge, and the drive of a liquid crystal will be succeedingly performed until a pixel driver element 
is turned on next. Therefore, even if the driving time which the number of scanning lines increases and is 
assigned to one pixel cell decreases, the drive of a liquid crystal is not influenced and contrast does not 
fall. Therefore, according to the active matrix system, a high definition far display is attained compared with 
a simple matrix system. 

[0005]An active matrix system is divided roughly into a transistor type (3 terminal type) and a diode type 
(2 terminal type) by the difference in a pixel driver element. A transistor type is easy to compare with a 
diode type, and to make contrast and resolution high, while manufacture is difficult, and has the feature 
that high-definition LCD which is equal to CRT is realizable. Generally as a transistor type pixel driver 
element, TFT is used. 

[0006] Drawing 8 is an explanatory view showing the arrangement and connection of the shift registers 
group 50 of four series provided in the data driver of active matrix system LCD. Two or more shift register 
blocks (only henceforth a register block) 51-53 are formed in the shift registers group 50. Each register 
blocks 51-53 are constituted by the shift registers 54-57 of the 1st - the 4th series arranged in order, 
respectively. The shift registers 54-57 of each series are constituted by the regular shift register SSR and 
the redundant shift register RSR, respectively. Namely, each register blocks 51-53, Regular shift register 
SSRl of the 1st series, redundant shift register RSRl, regular shift register SSR2 of the 2nd series, 
redundant shift register RSR2. regular shift register SSR3 of the 3rd series, redundant shift register RSR3. 
regular shift register SSR4 of the 4th series. It is arranged in order of redundant shift register RSR4. 
[0007]The 1st - the 4th series of each register blocks 51-53 are regular, and the redundant shift registers 
SSR1-SSR4, RSRl - RSR4 are connected, respectively. That is, 1st series regular shift register SSRl of 
each register blocks 51-53 is connected to series, respectively, and 1st series redundant shift register 
RSRl is connected to series, respectively, the same — each register blocks 51-53 — regular and 
redundant shift register SSR4, and RSR4 are connected [ regular and redundant shift register SSR2, and 
RSR2 ] for regular and redundant shift register SSR3, and RSR3 in series respectively mutually the 4th 
series the 3rd series the 2nd series. 

[0008]The terminal area 60 is established in the shift registers group 50. The terminal area 60 is 
constituted by the terminal areas 61-64 of the 1st - the 4th series. The one terminal area 61-64 of each 
series is formed to two or more register blocks 51-53. The corresponding series between the register 
blocks 51 and 52 of each terminal areas 61-64 is regular respectively, and they are connected between the 
redundant shift registers SSR1-SSR4, RSRl - RSR4. 

[0009]When not performing a shift action with the respectively normal regular shift registers SSR1-SSR4 
of each series, the terminal areas 61-64 of each series choose the data transmitted with the redundant 
shift registers RSR1-RSR4. and transmit to the data line. That is, as shown in drawing 9 . the terminal area 
61 of the 1st series comprises the switch circuit 71 and the transmission gates 72 and 73. The switch 
circuit 71 inputs the data outputted from regular shift register SSR1, and judges whether based on the 
data, regular shift register SSRl is performing the normal shift action. And the switch circuit 71 controls 
the transmission gates 72 and 73 and the selector 74 which was regular and was connected to redundant 
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shift register SSR1 and RSR1 based on the decision result. 

[0010];Namely, when regular shift register SSRT is performing the normal shift action, the switch circuit 71, 
The transmission gate 72 is controlled to one. the transmission gate 73 is controlled at OFF. and the data 
from regular shift register SSR1 is transmitted to regular and redundant shift register SSR2 of the next 
step, and RSR2. The switch circuit 71 makes the signal which controls the selector 74 and is outputted 
from regular shift register SSR1 output to the analog switch 77. The analog switch 77 is turned on and off 
based on the inputted signal from regular shift register SSRl , and the video signal transmitted to video line 
VL is impressed to a pixel cell. 

[001 1]0n the other hand, when regular shift register SSRl is not performing the normal shift action, the 
switch circuit 71 controls the transmission gate 72 at OFF. and controls the transmission gate 73 to one. 
Then, the next step of the data outputted from redundant shift register RSRt is regular, and it is 
transmitted to redundant shift register SSR2 and RSR2. The switch circuit 71 makes the signal which 
controls the selector 74 and is outputted fromi redundant shift register RSR1 output to the analog switch 
77. As a result, since movement of data does not stop and a video signal is impressed to a pixel cell, the 
picture for one screen can be displayed. 

[0012]Since it is the same as connection E in / the 2nd - the 4th series are regular, and / in connection 
and operation of the terminal areas 62-64 of the redundant shift registers SSR2-SSR4, RSR2 - RSR4 and 
the 2nd - the 4th series / the 1st series ]. and operation, a graphic display and explanation are omitted. 
[0013]It is provided in order to simplify the circuitry of the timing controller (not shown) which generates a 
clock signal for each series to be regular and for the redundant shift registers SSR1-SSR4, RSR1 - RSR4 
sample a video signal. That is, as shown in drawing 10 , the regular shift registers SSR1-SSR4 of each 
series comprise the two clocked inverter circuits 90 and 91 and the inverter circuits 92, respectively. If the 
signal of H level is inputted into the input terminal A and they input the signal of L level into the input 
terminal B, the clocked inverter circuits 90 and 91 will operate as an inverter circuit, and will reverse and 
output the signal inputted into the input terminal. 

[0014]iClock signal OKI and Bar OKI are supplied to shift register SSRl of the 1st series, and clock signal 
CK2 and Bar CK2 are supplied to shift register SSR2 of the 2nd series. Clock signal' CK3 and Bar CK3 are 
supplied to shift register SSR3 of the 3rd series, and clock signal CK4 and Bar CK4 are supplied to shift 
register SSR4 of the 4th series. Each clock signal OKI, Bar OKI - 0K4, and Bar CK4 shift 1 / 4 cycle 
phase with the timing controller of the LCD panel exterior, respectively, they are generated! and are 
supplied. 

[0015]That is, based on each clock signal CK1. Bar OKI - CK4, and Bar CK4, each shift registers SSRl- 
SSR4 shift NMOS transistors 77-80 a term 1/4 round, and carry out on-off control one by one. And NMOS 
transistors 77-80 controlled by one sample the video signal transmitted to video line VL. and supply it to 
the pixel cell connected to each NMOS transistors 77-80. Therefore, since it can hold down to one fourth 
of the frequency of the frequency which samples a video signal about the frequency of clock signal OKI , 
Bar CK1-CK4, and Bar CK4. The composition of the timing controller which generates each clock signal 
CKIi. Bar OKI - CK4. and Bar CK4 can be simplified. 

[0016]The redundant shift registers RSR1-RSR4 of each series. Since it is used when not performing a 
shift action with the normal regular shift registers SSR1;-SSR4 of each series, and the composition and 
operation are the same as the regular shift registers SSR1-SSR4, while omitting a drawing, the explanation 
of operation is omitted. 
[001 7] 

[Problem(s) to be Solved by the Invention]By the way, since the terminal areas 61-64 of each series are 
stationed between the register blocks 51 and 52, compared with between the register blocks 52 and 53. it 
is separated only from the part of the terminal areas 61-64 of distance between the register blocks 51 and 
52. As a result, compared with the data in which the data transmitted to the register block 52 from the 
register block 51 is transmitted to the register block 53 from the register block 52, the transfer time 
becomes long. As a result, the signal transmitted between the register blocks 51 and 52 in which the 
terminal area 60 was formed will be greatly overdue compared with the signal transmitted between the 
register blocks 52 and 53 in which the terminal area 60 is not formed. Therefore, in the whole LCD panel, 
the portion which is in the data transmitted greatly comes to exist in some places. As a result, since the 
signal for sampling the video signal is overdue to the video signal of the picture which it is going to display, 
timing shifts and there is a problem that an exact picture cannot be displayed. When it was going to double 
timing, circuitry, such as a video signal' processing circuit of the LCD panel exterior and a timing controller, 
became complicated, and there was a problem that circuit structure increased. Luminosity unevenness 
arose in the picture displayed on a signal by the signal in the portion which delay produces, and there was 



j'p-A-H08-21 2793 5/1 7 pages 

a problem that a picture may become hard to see. 

[0018]This invention is made in order to solve the above-mentioned problem, and it has the following 
purposes. 

1]The shift register which can lessen dispersion in transmission delay time is provided. 

[0019]2]The display using the shift register which can lessen dispersion in transmission delay time can be 

provided. 

3]A highly efficient shift register is provided. 
[0020]4]A high definition display is provided. 
[0021] 

[Means for Solving the Problem]Two or more shift register blocks which the invention according to claim 1 
comprised with a shift register of two or more series, In a shift register which was provided to a shift 
register of two or more of said series, respectively, was provided with two or more terminal areas which 
connect a shift register of each series, respectively, and arranged a shift register block and a terminal area 
of said plurality to a single tier, Let it be a gist to have arranged a terminal area of each of said series in a 
position which a terminal area of at least one series estranged with a terminal area of other series. 
[0022]The invention according to claim 2 makes it a gist to have stationed one terminal area of each series 
in each order, respectively between said each shift register block in the shift register according to claim 1. 
[0023]The invention according to claim 3 makes it a gist to have stationed said terminal area for two or 
more shift register blocks of every in the shift register according to claim 1 . In a shift register of a 
statement, the invention according to claim 4 in any 1 paragraph among claims 1-3 a shift register of two 
or more of said series, Comprise a regular shift register and a redundant shift register, respectively, and 
said terminal area, It is detected whether a shift action with a normal regular shift register of each series is 
performed. When a shift action with a normal regular shift register is being performed based on the 
detection result, an output from the regular shift register is outputted to a regular shift register and a 
redundant shift register of a series in which the following shift register block corresponds. When a shift 
action with a normal regular shift register is not being performed, let it be a gist to have made it output an 
output from a redundant shift register to a regular shift register and a redundant shift register of a series in 
which the following shift register block corresponds. 

[0024]Two or more data lines with which the invention according to claim 5 was connected to a pixel cell, 
A shift registers group constituted by any 1 paragraph with a shift register of a statement among claims 1- 
4, On-off control is carried out by the shift registers group, and let it be a gist to have had a data driver 
which comprised a sampling transistor group which transmits a video signal transmitted to a video line to 
each data line. 

[0025]In the display according to claim 5, the Invention according to claim 6 a shift register of said shift 
registers group. Let it be a gist to comprise a shift-to-the-left regular shift register, a shift-to-the-left 
redundant shift register, a shift-to-the-right regular shift register, and a shift-to-the-right redundant shift 
register, respectively. 

[0026]The invention according to claim 7 makes it a gist for said shift register to be constituted by thin film 
transistor which makes a polycrystalline silicon film an active layer in a shift register given in any 1 
paragraph among claims 1-4. 

[0027]The invention according to claim 8 makes it a gist for said data driver to be constituted by thin film 
transistor which makes a polycrystalline silicon film an active layer in the display according to claim 5 or 6. 
[0028]Therefore, according to the invention according to claim 1, a shift register block is constituted by 
shift register of two or more series. A terminal area is provided to two or more series, respectively, and a 
shift register of each series is connected, respectively. Two or more terminal areas are arranged by 
position which a terminal area of at least one series estranged with a terminal area of other series. 
[0029]According to the invention according to claim 2, one terminal area of each series is stationed in each 
order between each shift register block, respectively. According to the invention according to claim 3. a 
terminal area is stationed for two or more shift register blocks of every. 

[0030]According to the invention according to claim 4, a shift register of two or more series comprises a 
regular shift register and a redundant shift register, respectively. And it is detected by terminal area 
whether a shift action with a normal regular shift register of each series is performed, When a shift action 
with a normal regular shift register is being performed based on the detection result, an output from the 
regular shift register is outputted to a regular shift register and a redundant shift register of a series In 
which the following shift register block corresponds. When a shift action with a normal regular shift register 
is not being performed, an output from a redundant shift register is outputted to a regular shift register and 
a redundant shift register of a series in which the following shift register block corresponds. 
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[0031] According to the invention according to claim 5. two or more d^ta lines are connected to a pixel cell. 
A data driver comprises a shift registers group and a sampling transistor group. A shift registers group is 
constituted by two or more shift register blocks. A shift register block is constituted by shift register of 
two or more series, and the shift register comprises a regular shift register and a redundant shift register. 
Regular [ the ] and a redundant shift register are connected by terminal! area, respectively. On-ofF control 
of the sampling transistor group is carried out by shift registers group, and it transmits a video signal 
transmitted to a video line to each data line. 

[0032]According to the invention according to claim 6. a shift register of each series comprises a shift-to- 
the-left regular shift register, a shift-to-the-left redundant shift register, a shift-to-the-right regular shift 
register, and a shift-to-the-right redundant shift register, respectively. 

[0033]In the invention according to claim 7. mobility is large and a thin film transistor which makes a 
polycrystalline silicon film an active layer has high driving ability. Therefore, a shift register can be made 
highly efficient. 

[0034]In the invention according to claim 8. mobility is large and a thin film transistor which makes a 
polycrystalline silicon film an active layer has high driving ability. Therefore, it becomes possible to make a 
data driver highly efficient, and a display can be made into high definition. 

[0035]l 

[Embodiment of the Invention] Hereafter, one embodiment which materialized this inventioni is described 
according to drawing 1l - drawing 5 . Drawing 2 is a block circuit diagram of the active matrix system LCD 
panel of this embodiment. 

[0036]The LCD panel comprises the pixel cell array t, the gate driver 2, and the data driver 3. Each 
scanning lines (gate wire) Gt-Gn and each data-line (drain wiring) Dli-D16m are arranged at the pixel cell 
array (picture element part) 1. n and mi are integers. Each scanning line On and each data line D16m 
intersect perpendicularly, respectively, and pixel GC is provided in the rectangular portion. And each 
scanning line Gn is connected to the gate driver 2, and a scanning signal (gating signal) is impressed. Each 
data line D 1 6m is connected to the data driver 3, and a video signal is impressed. The circunrference 
driving circuit part 101 is constituted by these drivers 2 and 3. And generally the LCD panel which formed 
either on the same substrate as the pixel cell array 1 at least among each drivers 2 and 3 is called driver 
integral-type (driver built-in) LCD. In driver integral-type LCD. since each lines G1-Gn and a D1-^D16m 
wire length become short, it can become possible to make wiring resistance and wiring capacity small', and 
image quality can be raised'. 

[0037]!Pixel cell GC comprises TFT1 02 as a pixel driver element, a liquid crystal celli LC, and auxiliary 
capacity CS. The gate of TFT102 is connected to the scanning line Gn, and the drain of TFT102 is 
connected to the data line D16m. And the display electrode (picture element electrode) and auxiliary 
capacity (storage capacitance or additional capacities) CS of liquid crystal cell LC are connected to the 
sauce of TFT 1 02. Said signal storing element is constituted by this liquid crystal cell LC and auxiliary 
capacity CS. The voltage Vcom is impressed to the common electrode (electrode of the opposite hand of a 
display electrode) of liquid crystal cell LC. On the other hand, in auxiliary capacity CS, constant-voltage 
VR is impressed to the electrode of the opposite hand of the electrode of the side connected with the 
sauce of TFT102. The common electrode of this liquid crystal cell LC is the electrode which was common 
to all the pixel cell GC literally. And electric capacity is formed between the display electrode of liquid 
crystal cell LC, and the common electrode. In auxiliary capacity CS, the electrode of the opposite hand of 
the electrode of the side connected with the sauce of TFT1 02 may be connected with the next scanning 
line. 

[0038]In pixel cell GC constituted in this way, if the scanning line Gn is made into positive voltage and 
positive voltage is impressed to the gate of TFT102, TFT102 will become one. Then, the electric capacity 
and auxiliary capacity CS of liquid crystal cell LC are charged with the video signal Impressed to the data 
line D16m. If the scanning line Gn is made into negative voltage and negative voltage is impressed to the 
gate of TFT102 on the contrary, TFTt02 will become off and the voltage currently impressed to the data 
line D16m at the time will be held by the electric capacity and auxiliary capacity CS of liquid crystal cell 
LC. Thus, arbitrary video signals can be made to hold to pixel cell GC by giving a video signal to write in 
pixel cell GC to the data line D16m, and controlling the voltage of the scanning line Gn. The transmissivity 
of liquid crystal cell LC changes according to the video signal which the pixel celt GC holds, and a picture is 
displayed. 

[0039lHere, a write characteristic and holding property are important as the characteristic of pixel cell GC. 
9ic3Mc3fc3fe3Mc:fc [ that being required from a write characteristic can fully write in desired video signal voltage in 
the unit time defined from the specification of the pixel cell array t to a signal storing element (liquid 
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crystal cell LC and auxiliary capacity CS) ] — it is a point to say. Being required from holding property is 
the point whether only required time can hold the video signal voltage once written in the signal storing 
element. 

[0040]Auxiliary capacity CS is provided in order to increase the electric capacity of a signal storing 
element and to raise a write characteristic and holding property. That is, as for liquid crystal cell LC, there 
is a limit in increase of electric capacity on the structure. Then, the insufficiency of the electric capacity of 
liquid crystal cell LC is compensated by auxiliary capacity CS. 

[0041 ]The data driver 3 comprises the sampling transistor group 4 and the shift registers group 5 which 
carries out on-off control of the sampling transistor group 4. The shift registers group 5 inputs clock signal 
CK, and performs a shift action based on the clock signal. And the video signal sent via video line VL from 
the exterior is impressed to each data-line D1-D16m via the sampling transistor group 4 controlled by the 
shift registers group 5 by one. 

[0042]The shift direction setting circuit 6 is established in the LCD panel. The shift direction of the left or 
the right is set up according to the specification of an LCD panel, and the shift direction setting circuit 6 
outputs the shift direction signal DR of the set-up direction. 

[0043]As shown in drawing 1 , two or more shift register block (henceforth register block) RBI, RB2, — RBm 
are provided in the shift registers group 5. The shift registers group 5 is a shift register of four series, and 
as shown in drawing 5 . each register block RBI, RB2, — RBm are constituted by the shift registers 11-14 
of the 1 St - the 4th series, respectively. 

[0044]The shift registers 1 1-14 of each series, respectively The regular shift register for shifts to the left. 
(It is hereafter called a left regular register) SRI and a shift-to-the-left redundant shift register. (It is 
hereafter called a left redundant register) It is SR2, shift-to-the-right regular shift register (henceforth 
right regular register) SR3, and shift-to-lhe-right redundant shift register (henceforth right redundant 
register) SR4. 

[0045]Left regular register SRI of the shift registers 11-14 of each series which constitutes each register 
block RBI - RBm is connected in series, and left redundant register SR2 is connected in series. Left norm 
and left redundant register SR1 and SR2 perform a shift action toward the left from the right of an LCD 
panel. Right regular register SR3 is connected in series, and right redundant register SR4 is connected in 
series. Right norm and right redundant register SR3 and SR4 perform a shift action toward the right from 
the left of an LCD panel. 

[0046]An LCD panel is a liquid crystal panel used for a liquid crystal projection system, for example. A 
liquid crystal projection system is for compounding the light which penetrated R and G which are used as a 
light valve, and the LCD panel of three sheets for B by two or more dichroic mirrors and mirrors, and 
displaying an image on a screen. Therefore, it is necessary to display a mirroring image on an LCD panel by 
the number of times reflected by the dichroic mirror or a mirror. Therefore, the LCD panel can display now 
the ** mirroring image which switches the direction of a sampling. Since a normal image and a mirroring 
image can be switched and displayed by this composition, R, G, and the LCD panel for B can be shared. 
[0047]The shift registers 11-14 of the 1st - the 4th series are arranged by the single tier in each register 
block RBI - RBm. each shift registers 11-14 are constituted — the left — regular and redundant register 
SRI , and SR2 — the right — it is arranged by the single tier in regular, and the direction and uniform 
direction where each shift registers 11-14 were arranged in each shift register 11-14 in redundant register 
SR3 and SR4. 

[0048] As shown in drawing 1 . corresponding to each register block RBI - RBm, selector block SBl - SBm 
are provided in the shift registers group 5. Each register block RBI - RBm are connected to the sampling 
transistor group 4 via selector block SBl - SBm, respectively. The sampling transistor group 4 is 
constituted by two or more analog switch block (henceforth switch block) ABl - ABm. 
[0049]Two or more the terminal areas SI - S4 of the 1st - the 4th series are provided in the shift 
registers group 5. The terminal area SI - S4 of register block RBI - RBm, and each series are arranged at 
the single tier. On both sides of the terminal area SI of each series - any 1 of S4, it is arranged at 
adjoining register block RBI - RBm. The terminal area SI - S4 of each series are arranged in order of 
terminal area S4 of the 4th series from the terminal area SI of the 1st series, and the terminal area SI of 
the 1st series is stationed after terminal area S4 of the 4th series. 

[0050] register block RBI and RB2 — in between, the terminal area SI of the 1st series is stationed — 
register block RB2 and RB3 — in between, the terminal area S2 of the 2nd series is stationed — register 
block RB3 and RB4 — in between, the terminal area S3 of the 3rd series is stationed. [ namely, ] register 
block RB4 and RB5 — in between, terminal area S4 of the 4th series is arranged — register block RB5 and 
RB6 — in between, the terminal area SI of the 1st series is stationed. [ and ] 
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[0051 ]The shift registers 1 1-14 of each series are connected respectively via the terminal area SI - S4 of 
each series. For example, as shown in drawing 4 (a), left regular register SRI of the shift register 1 1 of the 
1st series of register block RBI is connected to left norm [ of following register block RB2 ], and left 
redundant register SRI . and SR2 via the terminal area St of the 1st series. Similarly left redundancy [ of 
the 1st series of register block RBI ], right regular, and right redundant register SR2 - SR4, It is connected 
to left redundancy | of following register block RB2 ] and left regular, right norm and right redundancy, right 
redundancy, and right regular register SRI - SR4 via the terminal area S1 of the 1st series, respectively. 
[0052]As shown in drawing 4 (b). it is register block RB2 and RB3. When facing across the terminal area S2 
of the 2nd series in between, Right-and-left [ of the 1 st series of register block RB2 ] and regular 
redundant register SRt - SR4 are connected to right-and-left [ of the 1st series of following register block 
RB3 ], and regular redundant register SRI - SR4, respectively. When inserting the terminal area S3 of the 
3rd or 4th series, and S4, it is connected similarly. 

[0053]register block RBI and RB2 — in between, only the terminal area SI of the 1st series is stationed - 

- register block RB2 and RB3 — in between, only the terminal area S2 of the 2nd series is stationed. 
[ namely, ] register block RB3 and RB4 — in between, only the terminal area S3 of the 3rd series is 
stationed — register block RB4 and RB5 — in between, only terminal area S4 of the 4th. series is arranged. 
The distance between each register block RBI - RBm becomes the same. 

[0054] Register block RBI and RB2 Only the part which goes via the terminal area SI of the 1st series 
compared with the data in which the data transmitted by each register SRI of the 1st series of a between 

- SR4 is transmitted by the 2nd - each register SRI of the 4th series - SR4 becomes late. However, the 
part which does not pass the terminal area S2 - S4 of the 2nd - the 4th series, and its transmission delay 
time become short compared with the former. Similarly, it goes via the terminal area S2 of the 2nd series, 
and is register block RB2 and RB3. The transmission delay time of **a|c* when the data transmitted by each 
register SRI of the 2nd series of a between - SR4 does not pass the terminal area St of the tst, 3rd, and 
4th series, S3, and S4 becomes short compared with the former. Each register SRt of the 3rd series 
between register block RB3 and RB4 - SR4, Register block RB4 and RB5 The part in which the data 
transmitted by each register SRI of the 4th series of a between - SR4 does not pass the terminal area SI 

- S4 of a series of others respectively, and its transmission delay time become short compared with the 
former. As a result, dispersion of data transmitted between each register block RBI - RBm in the 
transmission delay time decreases compared with the former. 

[0055] All the data transmitted with the shift registers 54-57 of the 1st - the 4th series is delayed by the 
conventional shift register 50. On the other hand, it is register block RBt and RB2. Since only the data 
transmitted with the shift register 1 1 of the 1st series in between is delayed and the data transmitted with 
the shift registers 12-14 of the 2nd - the 4th series is not delayed, dispersion can be lessened on 
appearance. 

[0056]As shown in drawing 3 . selector block SB t - SBm are constituted by the selectors 15-18 of the 4th 
series corresponding to the shift registers t1-14 of each series, respectively. It is connected to the shift 
registers t t-t4 of the tst - the 4th series, respectively, and is connected to right-and-left and regular 
redundant register SRt - SR4, and the selectors t5-18 of the tst - the 4th series input the data from 
each register SRt - SR4, respectively. The selectors t5-18 of each series input the shift direction signal 
DR, and choose the signal from left regular and left redundant register SRt , SR2 or right regular, and right 
redundant register SR3 and SR4 based on the shift direction signal DR, The selectors t5-18 of each series 
are connected to the terminal area St - S4 of each series, respectively. The selectors t5-t8 of each 
series are controlled by the terminal! area SI - S4 of each series, respectively, In the case of a leftward! 
shift action, the signal from left regular register SRt or left redundant register SR2 is chosen, and', in the 
case of a rightward shift action, the signal from right regular register SR3 or right redundant register SR4 is 
chosen. 

[0057]That is, the selectors 15-t8 of each series choose the signal from left regular and left redundant 
register SRI and SR2, when set as a shift to the left. And the selectors 15-18 of each series are 
controlled by the terminal area SI - S4 of each series. When left regular register SRI performs a normal 
shift action, the signal from left regular register SRt is chosen, and when left regular register SRt does not 
perform a normal shift action, the signal from left redundant register SR2 is chosen. 

[0058]The selectors t5-t8 of each series choose the signal from right regular and right redundant register 
SR3 and SR4, when set as a shift to the right. And the selectors 15-t8 of each series are controlled by 
the terminal! area SI - S4 of each series, When right regular register SR3 performs a normal shift action, 
the signal from right regular register SR3 is chosen, and when right regular register SR3 does not perform a 
normal shift action, the signal from right redundant register SR4 is chosen. 
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[0059]The selectors 15-18 of each series are connected to the gate of the four N-channel metal oxide 
semiconductor transistors (henceforth an NMOS transistor) T1-T4 which constitute switch block AB1 - 
ABm, respectively. The drain of NMOS transistors T1-T4 is connected to pixel cell GC, respectively, the 
sauce of NMOS transistor T1 — video line VL1 — connect the sauce of NMOS transistor T2 to video line 
VL2, the sauce of NMOS transistor T3 is connected to video line VL3, and the sauce of NMOS transistor 
T4 is connected to video line VL4. 

[0060]Video signal Vdl for displaying a picture, respectively - Vd4 are transmitted to each video line VL1 - 
VL4. Video signal Vdl - Vd4 were generated by the video signal processing circuit which the exterior does 
not illustrate, and only the part of the picture as which the timing is displayed on 1 pixel, respectively has 
shifted. Four NMOS transistors T1-T4 connected to each video line VL1 - VL4, respectively are controlled 
by the selector 15 of the 1st series, and serve as one simultaneously. Then, each NMOS transistors T1-T4 
sample video signal Vdl - Vd4 which shifted by 1 pixel, respectively, and impress it to each pixel cell GC 
via the data lines D1-D4. 

[0061]Similarly, the selector 16 of the 2nd series chooses the signal from left regular and left redundant 
register SRI, SR2 or right regular, and right redundant register SR3 and SR4 based on the shift direction 
signal DR. The selector 1 6 of the 2nd series is controlled by the terminal area S2 of the 2nd series, and 
chooses the signal from left norm or left redundant register SRI and SR2 (right norm or right redundant 
register SR3, SR4). And the selector 16 of the 2nd series carries out on-off control of NMOS transistors 
T1-T4. Video line VL1 - video signal Vdl of VL4 - Vd4 are impressed to each pixel cell GC via the data 
lines D5-D8. 

[0062]The selector 17 of the 3rd series carries out on-off control of NMOS transistors T1-T4 connected 
to the selector 17 simultaneously, and impresses video signal Vdl - Vd4 to each pixel cell GC via the data 
lines D9-D12. The selector 18 of the 4th series carries out on-off control of NMOS transistors T1-T4 
connected to the selector 18 simultaneously, and impresses video signal Vdl - Vd4 to each pixel cell GC 
via the data line D13 - D16. That is, one register block RBI impresses video signal Vdl - Vd4 to 16 pixel 
cell GC via the 16 data lines D1-D16. 

[0063]And the terminal area SI of each series adjoined and formed in register block RBI - RBm, and 
register block RBI - RBm - the pitch with S4, It is formed according to the pitch of two or more pixel cell 
GC in which a video signal is written by register block RBI - RBm. That is, as shown in drawing 1 , the 
terminal area SI of register block RBI and the 1st series is formed similarly to the width of 16 pixel cell 
GC to which video signal Vdl - Vd4 are impressed by register block RBI. Similarly the terminal area S2 of 
register block RB2 and the 2nd series, the terminal area S3 of register block RB3 and the 3rd series, and 
register block RB4 and terminal area S4 of the 4th series. It is formed similarly to the width of pixel cell GC 
to which video signal Vdl - Vd4 are impressed by those register block RBI - RBm. 

[0064]In drawing 3 . although connection of the 2nd - each register SRI of the shift registers 12-14 of the 
4th series - SR4 is omitted, it is connected like each register SRI of the shift register 11 of the 1st series 
- SR4. 

[0065]Thus, according to this embodiment, the following operations and an effect can be acquired. 
** The terminal area SI - S4 of the 1st - the 4th series are arranged independently, respectively, and only 
the terminal area SI of the 1st - the 4th series - any 1 of S4 were arranged between register block RBI 
constituted with the shift registers 11-14 of the 1st - the 4th series - RB4. 

[0066]** Each register block RBI - the 1st of RBm - shift register SRI of the 4th series - SR4 become 
the respectively same distance. 

** the data transmitted to each register block RBI - RBm is only a part which goes via the terminal area 
SI - S4 of each series, respectively — the part which does not pass through the terminal area of 

other series, and its transmission delay time become short compared with the former. 
[0067]** By the above-mentioned ** - **. since dispersion in transmission delay time can be lessened 
compared with the former, an exact picture can be displayed and luminosity unevenness can be prevented. 
[0068]** Since generation of the timing which samples a video signal becomes easy by the above- 
mentioned ** - **, circuitry, such as a video signal processing circuit and a timing controller, can be 
simplified. 

[0069]By the way, development of TFT (henceforth the polycrystalline silicon TFT) which used for the 
active layer as TFT102 the polycrystalline silicon film formed on the transparent insulating substrate is 
furthered. 

[0070]There is an advantage that mobility is large and the polycrystalline silicon TFT has high driving ability 
compared with the thin film transistor (henceforth the amorphous silicon TFT) which used the amorphous 
silicon film for the active layer. Therefore, the polycrystalline silicon TFT can be used also as an element 
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which constitutes a logic circuit not only as a pixel driver element. Therefore, if the polycrystalline silicon 
TFT is used, driver integral-type LCD can be obtained by unifying even not only the pixel cell array 1 but . 
the circumference driving circuit part 101 (the gate driver 2. the data driver 3) arranged around it on the 
same board. That is. each MOS transistor which constitutes the inner device of each drivers 2 and 3 is 
formed with the polycrystalline silicon TFT. And polycrystalline silicon TFT102 as a pixel driver element 
arranged at the pixel cell array t and polycrystalline silicon TFT103 which constitute each drivers 2 and 3 
are formed at the same process. 

[0071]Since [ that mobility is large ] the polycrystalline silicon TFT has high driving ability, if it constitutes 
each drivers 2 and 3 from polycrystalline silicon TFT103, it can make each drivers 2 and 3 highly efFicient. 
And if each drivers 2 and 3 become highly efficient, the image quality of LCD can be raised. 
[0072]The outline section of LCD of this embodiment which takes transmission type composition by the 
driver integral! type which used the planar type polycrystalline silicon TFT is shown in drawing 7 . The partial 
outline section of the pixel cell array 1 is shown in drawing 7 (a), the outline section of the wiring part 
between the pixel cell array 1 and each drivers 2 and 3 is shown in drawing 7 (b). and the outline section of 
each drivers 2 and 3 is shown in drawing 7 (c). 

[0073] As shown in drawing 7 ( a), between each transparent insulating substrate 201,202 which carries out 
for relativity, the liquid crystal layer 203 with which the liquid crystal was filled up is formed. The display 
electrode 204 of liquid crystal cell LC is formed in the transparent insulating substrate 201, the common 
electrode 205 of liquid crystal cell LC is formed rn the transparent insulating substrate 202. and each 
electrode 204,205 has countered on both sides of the liquid crystal layer 203. 

[0074]The polycrystalline silicon film 206 used as the active layer of polycrystalline silicon TFT102 is 
formed in the surface by the side of the liquid crystal layer 203 in the transparent insulating substrate 201. 
The gate dielectric film 207 is formed on the polycrystalline silicon film 206. On the gate dielectric film 207, 
the gate electrode 208 which constitutes the scanning line On is formed. The drain area 209 and the 
source region 210 are formed in the polycrystalline silicon film 206, and polycrystalline silicon TFT102 is 
constituted. 

[0075]Auxiliary capacity CS is formed in the portion which adjoins polycrystalline silicon TFT102 in the 
transparent insulating substrate 201 at the same process simultaneously with creation of polycrystalline 
silicon TFT102. The storage electrode 21 1 of auxiliary capacity CS is formed in the polycrystalline silicon 
film 206, and is connected with the source region 2110 of polycrystalline silicon TFT1 02. The dielectric film 
212 is formed on the storage electrode 21 1, and the counterelectrode 213 of auxiliary capacity CS is 
formed on the dielectric film 212. The dielectric film 212 is on extension of the gate dielectric film 207, and 
is formed at the same process by the gate dielectric film 207 and an identical configuration. The 
counterelectrode 213 is formed at the same process by the gate electrode 208 and an identical 
configuration. The insulator layer 219 is formed in the side attachment wall of the counterelectrode 213 
and the gate electrode 208, and the insulator layer 214 is formed on the counterelectrode 213 and the gate 
electrode 208. 

[0076]The interlayer insulation film 215 is formed all over polycrystalline silicon TFT102 and auxiliary 
capacity CS. The source region 210 and the drain area 209 are connected to the source electrode 216 and 
the drain electrode 217 which constitutes the data line D16m via each contact hole formed in the 
interlayer insulation film 215, respectively. The insulator layer 218 is formed all over the device containing 
the drain electrode 217 and the source electrode 216. The source electrode 216 is connected with the 
display electrode 204 via the contact hole formed in the insulator layer 218. Generally as construction 
material of the drain electrode 217 and the source electrode 216, an aluminum containing alloy is used; and, 
generally ITO (Indium Tin Oxide) is used as construction material of the display electrode 204. Generally a 
sputtering technique is used for formation of each electrode 204,217,218. 

[0077]Thus, the source region 210 and the display electrode 204 are connected via the source electrode 
21 6 in order to take the ohmic contact of the source region 21 0 and the display electrode 204. That is, if 
the source electrode 216 is excluded, direct continuation of the source region 210 which comprises the 
polycrystalline silicon film 206, and the display electrode 204 which comprises ITO will be carried out. The 
energy gap by band gap difference arises, and it becomes impossible as a result, to obtain good ohmic 
contact by the hetero-junction of the source region 210 and the display electrode 204. If the ohmic 
contact of the source region 210 and the display electrode 204 cannot be taken, the data signal impressed 
to the data line D1 6m will no longer be correctly written in pixel cell GO, and the image quality of LCD will 
deteriorate. 

[0078]As shown in drawing 7 (b), on the transparent insulating substrate 201, the scanning line Gn or the 
data line D16m is formed via the insulator layer 215, and the insulator layer 218 is formed all over the 
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device containing the wiring Gn and Dn. On the insulator layer 218, the liquid crystal layer 203. the common 
electrode 205, and the transparent insulating substrate 202 are formed like the pixel cell array 1 . 
[0079]As shown in drawing 7 (c). planar type polycrystalline silicon TFT103 which constitutes each drivers 

2 and 3 is formed in the surface by the side of the liquid crystal layer 203 in the transparent insulating 
substrate 201. Polycrystalline silicon TFT103 is formed at the same process simultaneously with creation 
of polycrystalline silicon TFT102. Polycrystalline silicon TFT102 and identical codes are attached about 
each member which constitutes polycrystalline silicon TFT103. The insulator layer 218 is formed all over 
the device containing polycrystalline silicon TFT103. On the insulator layer 218, the liquid crystal layer 203, 
the common electrode 205, and the transparent insulating substrate 202 are formed like the pixel cell array 
1. 

[0080]By the way. there are the following in the formation method of the polycrystalline silicon film 206 
used as the active layer of each polycrystalline silicon TFT102,103. 

** How to form the polycrystalline silicon film 206 directly; use a CVD method or PVD. CVD methods 
include an ordinary pressure CVD method, a vacuum CVD method, plasma CVD method, an optical- 
pumping CVD method, etc. There are vacuum deposition, EB (Electron Beam) vacuum deposition, the MBE 
(Molecular Beam Epitaxy) method, a sputtering technique, etc. in PVD. 

[0081 ]In this, the vacuum CVD method using the pyrolysis of a mono silane (SiH^) or a disilane (Si2Hg) is 

common, and the quality polycrystalline silicon film 206 can be formed. In a vacuum CVD method, 
treatment temperature serves as polycrystal below 550 ** above amorphousness and 620 **. 
[0082]The plasma CVD method using the pyrolysis of the mono silane in the inside of plasma or a disilane 
is also used. If the treatment temperature of plasma CVD method adds hydrogen by a 300 ** grade, a 
reaction will be promoted and an amorphous silicon film will be formed. And if inactive gas (helium, neon, 
argon, krypton, a xenon, radon) is added, plasma will be excited and a polycrystalline silicon film will be 
formed also with the same treatment temperature. 

[0083]** How to make it polycrystahize and form the polycrystalline silicon film 206 after forming an 
amorphous silicon film; use a solid phase grown method or the melting recrystallizing method. A solid phase 
grown method is a method of making it polycrystal-izing with a solid and obtaining a polycrystalline silicon 
film, by performing prolonged heat treatment around 20 hours to an amorphous silicon film before and 
behind 600 **. 

[0084]The melting recrystallizing method is the method of maintaining substrate temperature below at 600 
**. carrying out melting only of the surface of an amorphous silicon film, and attaining recrystallization, and 
there are a laser annealing method and the RTA (Rapid Thermal Annealing) method. The laser annealing 
method is the method of irradiating with and carrying out heat melting of the laser on the surface of an 
amorphous silicon film. The RTA method is the method of irradiating with and carrying out heat melting of 
the lamp light on the surface of an amorphous silicon film. 

[0085]The conventional polycrystalline silicon TFT was formed using an about 1000 ** hot process (called 
a high temperature process). A high temperature process follows LSI technology with sufficient 
technological backlog over many years. Therefore, the polycrystalline silicon TFT (called the elevated- 
temperature polycrystalline silicon TFT) formed by the high temperature process is excellent in an element 
characteristic, reliability, and reproducibility. However, since process temperature of a high temperature 
process is high, silica glass must be used for a transparent insulating substrate. Since silica glass becomes 
remarkably expensive with enlargement and also there is a limitation in enlargement at present, the size of 
a transparent insulating substrate receives restriction. Therefore, although it can fully be used as the 
object for viewfinders and the object for liquid crystal projectors of a video camera, as an object for 
accepting reality, its panel size is too small, as for the panel size of LCD which balances in cost, for below 

3 type to become, and to use. 

[0086]On the other hand, using the process of the low temperature below 400 **, since it can form, the 
amorphous silicon TFT can use usual glass for a transparent insulating substrate. Usual glass has only the 
heat-resistant temperature about 600 ** also with the high-heat-resistance glass (for example, "7059" 
made from U.S. Corning Inc.) of silica glass marketed for LCD although there is about 1/of no restriction 
also in a size at a price of 10. 

[0087]Then. forming the polycrystalline silicon TFT using the process (called a low temperature process) of 
the low temperature below a 600 ** grade is called for so that usual glass (high-heat-resistance glass) can 
be used for a transparent insulating substrate. The polycrystalline silicon TFT formed by the low 
temperature process is called the low-lemperature polycrystalline silicon TFT. 

[0088]Therefore, in order to use high-heat-resistance glass for the transparent insulating substrate 201 
and to provide LCD with big panel size cheaply, ** Adopt a low temperature process (as described above, a 
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solid phase grown method or the melting recrystallizing method is used) at the time of formation of the 
polycrystalline silicon film 206, and. ** What is necessary is just to adopt a low temperature process over 
the whole process of manufacture of the polycrystalline silicon TFT102.103 also including the time of 
formation of the gate dielectric film 207. and formation of the source region 210 and the drain area 209. 
[0089]This invention is not limited to the above-mentioned embodiment, and may be carried out as follows. 

(I) Although the terminal area SI of the 1st - the 4th series - 1 of S4 have been arranged in order 
between register block RBI - RBm in the above-mentioned embodiment, respectively. It may be made to 
arrange the terminal area S1 of the 1st - the 4th series - 1 of S4 in order between register block RBI of 
more than two plurality - RBm. 

[0090]It may be made to arrange the terminal area SI of the 1st - the 4th series - 2 of S4 in order 
between register block RBI of more than two plurality - RBm, as shown in drawing 6 . 
[0091](2) Although shape was taken in the above-mentioned embodiment to the TFT-LCD panel which 
provided register block RBI which consists of the shift registers 11-14 of right and left, the 1st which were 
regular and were constituted by redundant shift register SRI - SR4 - the 4th series - RBm, Shape may be 
taken to the TFT-LCD panel which provided the shift registers group of the series of more than two 
plurality in each register block RBI - RBm. 

[0092](3) According to the above-mentioned embodiment, although shape was taken to the LCD panel of 
the active matrix system, it may take shape and carry out to the LCD panel of a simple matrix system. 
(4) Although shape was taken in the above-mentioned embodiment to the LCD panel provided with shift 
register SRI of the left, SR2, and shift register SR3 of the right and SR4, it may take shape and carry out 
to the LCD panel which provided only shift register SRI of the left, and SR2. It may take shape and carry 
out to the LCD panel which provided only shift register SR3 of the right, and SR4. 

[0093](5) According to the above-mentioned embodiment, although one redundant shift register SR2 (SR4) 
was provided to regular shift register SRI (SR3), two or more two or more redundant shift registers may be 
provided, and may be carried out. 

[0094](6) According to the above-mentioned embodiment, although shape was taken to TFT-LCD, shape 
may be taken to MIM(Metal Insulator Metal)-LCD using a diode, and STN(Super Twisted Nematic)-LCD. 
[0095](7) According to the above-mentioned embodiment, although shape was taken to the liquid crystal 
display module 2 of the driver integral type, take shape to the liquid crystal display module by the liquid 
crystal display module which is not a driver integral type, for example, TAB, and COG. 
[00961(8) Put TFT102.103 on the amorphous silicon TFT instead of the polycrystalline silicon TFT, and 
replace it with. 

(9) Put low-temperature polycrystalline silicon TFT102.103 on elevated-temperature polycrystalline silicon 
TFT102.103, and replace it with. 

[O097](10) Put TFT102,103 on TFT of structures (a reverse planar type, a stagger type, a reverse stagger 
type, etc.) other than a planar type, and replace it with. 

(I I) Apply to the LCD panel which takes reflection type compositioni instead of the LCD panel which takes 
transmission type composition. 

[0098]As mentioned above, although each embodiment was described, technical ideas other than the claim 

which can be grasped from each embodiment are indicated with those effects below. 

(b) A display in which the pixel cell array by which said pixel cell is arranged, and said data driver are 

formed on one substrate in the display given in any 1 paragraph among claims 5, 6, and 8. 

[0099]If it does in this way, the display of a driver integral type can be obtained. In the display of a driver 

integral type, since the wire length of each wiring becomes short, it can become possible to make wiring 

resistance and wiring capacity small; and image quality can be raised. 

[0100](**) A display in which said thin film transistor is formed in the above-mentioned (b) of a low 
temperature process in the display of a statement. If it does in this way, it becomes possible to use usual 
glass for a substrate, and a pixel cell array can be enlarged. 
[0101] 

[Effect of the Invention] 

l]The shift register which can lessen dispersion in transmission delay time can be provided. 
[0l02]2]The display using the shift register which can lessen dispersion in transmission delay time can be 
provided. 

3]A highly efficient shift register can be provided. 
[0103l4]A high definition display can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the shift register of one embodiment. 

[Drawing 2] The block circuit diagram of active matrix system LCD. 

[Drawing 3] The important section block circuit diagram of a shift register. 

[Drawing 4] The mimetic diagram showing connection of a shift register. 

[Drawing 5] The explanatory view showing the composition of a register block. 

[Drawing 6] The partial block circuit diagram of the shift register of another embodiment. 

[Drawing 7] The outline sectional view of LCD of one embodiment. 

[Drawing 8] The partial block circuit diagram of the conventional shift register. 

[Drawing 9] Regular, the block circuit diagram showing a redundant shift register. 

[Drawing 10] The 1 st - the important section circuit diagram of the shift register of the 4th series. 

[Description of Notations] 

1 — Pixel cell array 

3 — Data driver 

4 — Sampling transistor group 

5 — Shift registers group 

101 — Circumference driving circuit part 

102,103 — Polycrystalline silicon TFT 

106 — Polycrystalline silicon film 

SI - S4 — Terminal area 

11-14 — The 1 - the 4th series shift register 

D1-D16m — Data line 

GC — Pixel cell 

RBI - RBm — Register block 

SRI — Left regular shift register 

SR2 — Left redundant shift register 

SR3 — Right regular shift register 

SR4 — Right redundant shift register 
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(57) iMm] 
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! 



^ ID 



■cv r- /* — 
o s— 



□a 



- m 

CD 
< 



-es 

^ D 



5" 



1 

mim 1 ] nm<Djmoi'yy h ui^xi^ ( 1 1 ~ i 

(RBI ~RBm ) 

WEai»©»5IJO->7hk5;X^' (1 1~1 4) \ZMh 

14) ^^n^nmmt^^fk(Dmmm (si~s4) 

t&fflfA. mmnLfkOiiyyhl'z^T.^Zfay^ (RBI ~ 

rbb) tssieais (s i~s4) L^-mizmmvfti^y 
iina#»wos«« (si~s4) ^ja:<tfeio 

2 ] ai^JS 1 }rE«o->7 h U'J7.df\z^^^ 

T, 

t(rE#->:7M/-vX^::^o yi7 (rbi ~RBm ) miz\t. 
^mi(Dmmm (s i~s4) dsnstc-en^ni o-r 
■omm-^nnLi^yhP'jx^. 

T> 

WE^Sg^aS (S 1~S4) liifccDi^^Nkv'X^:^ 

m^m4i m^m i ~ s ® 5 i-i-rnd^ 1 m\z$sm 

WE«[»:o?^^Jro>'7h^i?XiS' (i 1~14) tt, 
n^enmrn'^y hPVXiS' (sri.sr3) tK^-^yhi^ 

'J7^9 (SR2.SR4) i36^S«J«Stl, 

w^mm>\t. &Wim<DiEm'yy hi''jy.i$' (sri.srs 
-?-o«wii»g*ic»cytvTjE«->:7 h (sri, sr3 

v'^ h (SRI. SR3 ) 5&>60ttl*Sr*©->7 h 

(SR1,SR3 ) :^^If'KS.i^y hUi^7.'$' (SR2,SR4 ) \Z 

mf)iy> mmi^yhuz^x^ (sri,sr3 ) ii^m'^fs.'>y 

H»fP*ffo TV»)a:Vi*g-fCtt%fi->7 h UPT.i' (SR 
2,SR4 ) i)^i^(Dmtl^'A(Di/y hl^z^X^''/Uvi7(DM 
*&-r-5»?lj<0iE«->7 hl^i^X^S' (SR1.SR3 ) ^JiiZJ^K 
Si'^yVVPT.^ (SR2.SR4 ) -^m^-t^i:^\Zhtz.i^ 

yvvi>:^9. 

[iU^JBs] (GC) tr»«sn^c«»cD7*- 

iS'll (Dl~D16i^ i, 

mistm 1 ~4 ©•5-5v»-fn*^ i«icE«®'>7 h k-:?;^ 

^fcJ:D«J$;5nfc5^7h^i?X^'» (5) t, ■¥•©-> 

■7hVi;XiS'» (5) \Z^rj^ytyMm^n. tfT^* 
7-f> (VL) CeMStl«tf7*:^-m^^*5^-^'« (Dl 

~D16iii) »reM-r4it>:^u>i^t«7>>'X;5'» (4) 

t*^6«i«^En&x-3'H7-fA (3) iL^mxitm^ 
mm. 

mim 6 ] mim 5 (cEttO^^Bir;^ v^T, 



(2) #H|3F8-2 1 2 79 3 

2 

t3E->7 h^e^X^S (5) 0#3^?!l©->7 hI>->?X^ 
(1 1~14) tt, h]E«5^7 M^S^X 

5' (SRI) hU'yyVK^iyyW-JT.^ (SR2 ) t;6 
=yyYim.-yyyvi?7.9 (SR3 ) h5155^:7 
hl^v'X^' (SR4) <h*v5««$nfc|g5^il«. 

[«*3B7i ai*flii~4o5'fen'rn*n«fcE« 

*»IR h 7>>?X:?Cd;oT«l*K$n«.>'7 h k>?X 
10 9, 

mim 8 ] mim 5 e (:e«©^^ii 

«lEx-^' H ^i!eft-> U :3 >l!S«r|g»)i 

[%i|^©Pi»;&:R^] 
[0 0 0 1] 

tmmkWiz^y). i¥L<tt, «»»^i©->7hkvx 

*ll>L:/i: K ^'f A-fl^soy ^ U y x;Er 

20 S5;LCDfcHrr.5>b®T**. 
[0 0 0 2] 

[«£3fe©S*l|] mmV'yyVT.^ (TFT: Thin 

Fllit Transistor) ^M^^lty 9 7- ^ h U y ^^X^r 
i5;©?0tST^irX7'l/-1' (LCD ; Liquid Crystal Displ 
ay) *tiSSK/4^*S«a:LTae$nTV5^. 

[0 0 0 3] VhU yi'XCEBSn/SijiSC (Fyh) "C 
**Sfi 5 H y h V f i> y X L C D fcfi. V h U 
yi7X:enit7^5"-f:/-7hUy^X;^iC<!:/5tfe^. ^ 

W^Y^iv^ y.1j^\t, V h >J y i7 X tcSB«^ nfc^Bi 

50 m-t}v<Dm&^MMmmzmmhxi>ymi!)^^jmwmr 
«ttt»ca;etfeL c D©ij^«Tfe« 

^mm^mjz-r^ 1 1 ^©H^-fejutrMD ^ri^n^m 

[0 0D4J-^F, ri^'r>C:f'^V^}vi77.M\t. T 

h U <y X ireit3n:t#ia*-fe;KrH3lfffi»Si^^ (T 
^5"^:rx^^>h, x^f-yg^slST, iiB«m»3!?^^) t 

m^^a*^ (Bf9fi$«) t^msLh, ^mm-^Mz- 
40 a©Ei*i6#sfTt)ia'T«*sipx^'5^>f y >p irB»-r 

■r«.. -t-LT. ^i.a5d>5)iie.nT<* b:x*is-^ (x- 

:fM.TLCD/t:^;i.l^,ai5©gB« {.T'-^m ^Wk^ti 
^■©<gSI$nfctfx*^<^(i. ^>«l8tcab*«* 
Bft3ll^Sr^LTiii*-tr;W»ceB3n, }8tfi©B»*«ff 

1 nn/» 



3 

[0 0 0 5] mT-^y-^hUyifx^^ummmmm 

■5 ilSigifi;'S: L C D <&|IS-r S t ^ t 3 
[0 0 0 6] 08», T^9--{-::f'^hUy^X:^^hC 

lte.nTVi^„ #l/>'X5':/n-;;^ 5 1-5 3tt, US 
tCM'<^nfcm 1 --f^4mm<D'>y hUi^X^f 5 4~5 

§l'>'X^':rD«;/i^5 1~5 3tt, H 1 ?^5U<DiE 
Sv:7 hl/vXrJ'SSRl. Jbiv^ hW-vXiJ'RSRl, ^2 

R2, l|3?S5>JOiES>'7hk>?7.^'SSR3, K&'>yhU 
>'7.5'RSR3. |g4*?rj©iE«>'7 M^S^7.3'SSR4. JES 

h U5;x^'RSR4©J51tE^J$nTViS, 
[0 0 0 7] ^Uz^T^^ZfUyi; 5 1-^5 3\t. mi~ 
^4?S?UOI^:fe<J:yJ%ftv7 h 1'>'X3'SSR1~SSR4. 

RSRi~RSR47&t^n-?nsi^$nTVi5. r-ftt^-s. #1^ 

P7.^'Zfn-ji7 5 1-5 3®mi»a?UiE«>'7 M^>»X 

rj'ssRi*<iE-n-enit^jtgEM$n, mij^jujcse^^h 
P'i?;^3'RSRi*«-€-n^ntt5ijtcsiK$nTVi-5. mm 

iZs &l/v'X5':/Py^ 5 1-5 3<D^2?^5lJiES:fe± 
t/JJCfiv-^ M^>?X:J'SSR2. RSR2d^ H 3 ^5iJIE«*5 J; 
t;%S>'7h^i?X3'SSR3. RSR3*S. l|43S5!liE«feJ: 

r^jcfi z^yhus^x^ ssr4. RSR4d«-€-ti-ensii kiSjii 

[0 0 0 8] Sfc. v-^ hU'v'X^P 5 0{r«. Si^gS 

6 o*«^tte.nTVi-5. Si^a56o«. mi-^mAmm 

i^gpe 1-6 4 IJ. mSL(0Ui^X^-:/ayi7 5 1-53 
(C^UTH@Slte.nTV>5, ^Si^gPe 1-6 4«. 

^n'enui^T.d^fuyi; 5 1. 5 2 fflo^tjs-r-s^ju 

CDIE«:feJ:rX5i:SS^7 M^v'X^'SSRl— SSR4. RSRl—RS 

R4®KlCgEi^$tlTli^„ 

[0 0 0 9] #«5ij©«i^ag 6 1 - 6 4 tt. -^-n-en^ 



(3) i|^||5p8-2 1 2 7 9 3 

^^©iE«->7 h U'i?y^5'SSRl~SSR4*tiE^;ii/7 hft 
f^SfffeJ^l-i^i^tC, 5i:fi>'7ht":^Z^'RSRl~RSR4jr 

^vmm^n^y'-^^miiVv'-i^mizBM-r^^v 
(Dmm^6i\t. m^m^7it. h^yx^yz^ay 

-y- h 7 2, 73 td>S«i^SnTVi.5. «JSII1I»7 1 

M^>7X5'SSRl*^e.{iJ:fjSnSx-^S:A 

10 T, «J«llHl»7 itt, ■€-©W»ril8«t»-:Jl'iTh7>X 

5 y -> 3 >y- K 7 2 . 7 3 i, -EM^i.XS'K'Bi'yy h 

P'v:;^iS'SSRi,RSRi \zWSL-^tirzfiz.vi;d> 1 4-^wmt 
^ic.'o\zls.-oX\^^, 

[0 0 10] tis.t>%. sMi/y Yvv7.9i'm.im.% 

:^'>37h»fPi£ffoTV^Sli-&, «JSIIir»7 Itt, Y'y 

>'X5';/i^3>y— h7 2Sr:tX h^^XS-yv-a^ 
y- h 7 3 ^:ty\zMmVXiEm'>y h W'i^X3'SSRl*> 

2. RSR2Ce^-r Sfc, «Jift0K7 Itt, 

20 7 4S®«L'TiESv'7M^>?X5'SSRl*^e>ffi:^$nS 

-ry5^7 7tt, A:^L/:fcIESS'7M/'>?;^^'SSRlj&^6CD 

\f.=T-^m^-^mm^LMzmist^. 

[0 0 11] IESv'7M'v'X:$'SSRl*tiE#7a-> 

X5y5^3>y— h7 2S:t7, h7>::^5 y >y 
-h7 3<£:t>'{r^ffll-r^. -rst. "K^L'yyYVl^T. 
^RSRl;^)ie.til;tJ$nfc5^-^/&t*e©iESi5j;r;5Efi>' 
5£? 7 h^>'7.iS'SSR2, RSR2'v^$nS, ^Jj^lili^ 
7 1tt. ■fe^^^'7 4$MffllUT7Cfi'>:7M.-i;x^'RS 

Ri*»eai:^j$nsffi^*T^Di/'7.i' •>5"7 7 cm^s 

[0 0 12] j^, ll2~M4a%3Fr|CDiE«:fej;t^5i:fi>'7 
hU'i7X^SSR2-SSR4, RSR2-RSR4tS2-||4?^?lJ«) 
S^i^gB 6 2-64 ®ai^;fe j;t;»;fPtt, M 1 Jg^Jtrislt 

40 Wht^, 

[0 0 13] if::. &^^i<DIE«:feJ;i;5Lg>'7 M^>7 

x^'ssRi- SSR4. RSRi~RSR4«, \i=f^m^^^y•:f^) 

ha-^ (D^^msL^mv^itr^Tctbizm 
it&tiTVi^, ■ri&t)-^, 01 ofr^-r<±:5{c, 

01Emyy h I/>?X^SSR1— SSR4«. -€-n-?'n 2 :3<Di7 
ay if H-r > A— ^'IhIK 9 0,9 1 t-T >A*-^(hI?S9 

0. 9 IK. A:b^^A»CHl''^;l.0m^<&, A:^J^T 
50 BlCLU"^;KD«^£A*-rSt, >A*-^'(HlKt L 



5 

[0 0 14] mi^mozyy hv-'Jx^ssmz\ti7 uy 
^mmn. n-cn n 2 ^^^ikdv-^ h i^>?7.^ssr2 

» ^ D ^7 m^CZ2, A'-eK2 nx 5. i 

3, ;\*-CK3 m4 3R5IJ©'>7 h l'>?;^3'SSR4fCfi^ D 
y m^CK4, /N--CK4 nr <5. «• □ ^ « 

•^CKl./N'-Cn ~CK4.A*-CK4 tt, L CD/t^^jp^iac® 
9^ 5 >if3> hP-^CJ: 1 /4«»!fl[ffl 

[0 0 1 5] fi^t)-^, ^v-^ M/-:7X:5'SSR1~SSR4 
fi> *i7D.;/i7m#CKl./t-Cn ~CK4.A*-CK4 IcH":? 
ViTNMOS h7>5^X^^7 7~8 0*l/'4««|-f 5 

NMOS h7>>?;^3'7 7~8 Ott. Ht^^^-OVL 
t^$n/;:tfx:te#*1i->^U>^^L., =&NMOS 

h 9 >i>:^^ 7 7 ~ 8 0 c»tt3nfcti8Si-ir;w{c#y&r 

1 ~CK4,yt-CK4 ©MSt»(Ct3ViT. fT^rtS^Srit^ 
^ « OT?, ^i' D y m^aO. n—CSl ~CK4, /N*-CK4 

[0 0 16] S-S%?(l«)5Lftv-7 h^v'X^RSRl~RS 
R4«, #3R5ijOiE«'>7 hU>'X^SSRl~SSR4*JjI«;S: 

»fP «iE« -> 7 X SSR1~ SSR4 1 C T » 5 © 

[0 0 1 7] 

«aP6 1~6 4tt, l>'$;x^':/Dyi^ 5 1, 5 2ffii(CiB 
fll^fnTVi-5<75T. k>?X3':^P«y^ 5 1. 5 2W«t' 
P7.i'ZfByi;5 2. 5 3RBtCtt:^T^ffi6 1~6 4 

5 l)6»6Wi^X5':/Dyiy 5 2 tceaiStl-ST^-^' 

fi. ki^7.^'r^D<;/i7 5 2d^5U'i?X^':/P-yi7 5 

SStt«56 0dt}gfi!tSnfcUS^:^5':/Py^5 

TVi;a:vii/i?x5':/pyi7 5 2. 5 3m\zmm-^n^m 



(4) »M¥8-2 1 2 7 9 3 

5 

[0 0 1 81 *fe?gitt±israsjs^£«?«t-r5;/5:je>(c;a:$ 

[0 0 19] 2D e«jS2EI^IHJO«5o#<£^;a:<-r5 

[0 0 2 0] 4} mmKf3iSi^mmi:m9^-ti>. 

[00 2 1] 

a? »S:©2^-7 hki?7.3':/P5/i7tsa5aBi:S-5iJiwfiS5!I 

[0 02 2] m-^m 2 iziim(D3im\t. i \zmm, 

©->7 M^v'7.5'lC:feViT. mfE^~>y hl^i^X^Zfu 

[0 0 2 3] 3 fiE«©5e?g«, 1 tcffim 

©->7Mx>?7.5'ir:feViT, MISSiBgffift. «8c©->7 

50 hui>x^zray^mizmm'^n^^t^sntri>. 

4 {cE«©58IStt, 1 ~ 3 ® 3 Vi-ftl** 

**»5d^*«aib, •f-©«ffi«l«K»:^lriTiE«5'7 h 
k X 3^ iE« -> 7 h « S ff o T V i 5 K © 
iEa->7 h Uz^Xd'itl^^<Dmi3^'A<Di^y hUi^X^Zf 
D y © ^Jfef -5 *>W©IE«-> 7 M^5^X :fe J: tKJCfi 
4(7 i^yhUi^Xd^lzm-fjU iE«*>7 M^5?X3'*tiE«ni: 
->7 h»I#*ff oTV>;^Vi»&C«7T:S->7 hl/>?X5' 
*^ ^ ©m* S*©>'7 h :/P y ^7 ©J#^£:T-53S 

m<D]EM'yy h v-jy.9i&iin'jL^'yy V ^>?x3"^.al 

CO 0 2 4] If 5 tcj2«©56?ltt, ■«-fe;wfc»«t 

$n;fcaa©5r-^«t, ii^jai~4©5-^vi-rn*v 

1 JBtC«©->7 h t'>?X^'(C± D«^^cn;/h>'7 h W 
Vy.9miL. ■t©5'7M^>'X^»fcJ:D:r>:t7«l» 

-I Ann 



7 

[0 0 2 5] mim^\-:Mm(r>mm%. b!*«5ci3« 
[0 0 2 6] mj^m 7 \zmm(Dmm\i. m^sim i ~ 4 © 

[0 0 2 7] »*«8{CE«0^?ltt, tt^3B5S;t« 
6 fc«2«®S3^^Bfc*ViT, WlEx-^ H y^ 

[0 0 2 8] isioT, m^mnzum<Dmmz^tni. 

tSiim(D?^m<Dimsiii:.fmvrz{<Lm\zwm-sn^o 
[0 0 2 9] m^^2izfsM<Dmmiz^tnt. ^fhn<o 

m^(o'yyhvi^7.^':ruy!7m\zmmimm^ 

[0 0 3 0] «*«4fre«c©%BJ{Cj;n«, «SC©?R 

m<Diyy V uz^xd'ii. ^n^eniEmi^y h vvy.9b. 

IL^'yyYV-JT.^t.iS^^m^-^n^. ^LT, wi^u 
CJ;?). ^%m<01EWyyYV=J7.91filE%WyyVm 

7.9^i.-mi^'yy VV%>7.i'\zmi-^t\.^. iLWyy 

jL&'^y V Vi?7si'U^i=><r>mtii)'^'A(Diyy h wt.^':^ 
uvi^(r>n^-t^%n<i^iEWyyVV-J-:K9^i^Uji3(. 

'yyYWJ7.9\zmi^n^, 

[0 0 3 1] m^-m. 5 {cfBi^©^Bjfc±n«, mm-^i\^ 
\zwm.(n^-^mdfiWk^nx\,^-h, t^-^h^^ta 

•€-®->:7 hl/>7X:5'li. lEWyy W-jy.^ tJL^-yy 



(5) #li¥8-2 1 2 7 9 3 

[0 0 3 2] »«JB6lCE«©^BJtCJ;n«. «-?g^J© 

9 t^'yy VK&'^y h vvy.9id^=i/y Y^-yy v 
v-^y.^b.i^i/yvii&i/yYvvy.^iLt'^^ism.^ti 

[0 0 3 3] »*Ja7('i2«©^§g{C*JViT, 

miz-r^^ti)^-^^^o 

[0 0 3 4] »*«8tC|2«©%HJ(c*3ViT, 
[003 5] 

j^si?£0i~0 5tct¥oT»i?g-rs. 02tt. ^mmm 

20 M©7i7 5^^:/vhUyi'X:*FSCLCD/'^:?.;t'©:/ny 

[0 0 3 6] L CT>/-\^M-m^MJlT 1. ^—h 

H5-f A2t::Si^$n. M^m^ i^-hmn) a^mm 

30 $nSJ:5lC;5:oTVi-5. ^fc, #5^— ^'«lD16m»5'- 

H A 3 ts^«!sn, tfT^^tm^^tffin^ns J: 5 

{c;SoTVi5, ;inS©K^-fA2, 3(Cj;oT^aK 
»lHl8Sgi5l 0 i^t^jsg^nri^^o ^bT. ^F^rl-A 

2, 3 05SiJ>/&< t'&vi"fn*>— 

1 tra-»«±J'J^/«UfcLCDA:^:;l/tt, -m\Z\i^ 
-fA—B^S! (H7-1*A|^]i51!) LCDtPfan^o 
-in—i^mhCDXU. =&|gGl~Gn, Dl~D16in®E^fi 

40 [0 0 3 7] H^-fe;kGCtt, iBf!?Rft^^ t bT©TF 

T10 2, i^s-fe;i/Lc, aitt^mcs 75ie.#ifife$n 

^*«lGnlCttTFT 1 0 2©y-H*tgEli^$n, x 
-^'iSDiemCttT F T 1 0 2 © H U-f >*t«iK3tlTVi 
S. -e-LT. TFTl 0 2©V-XCtt, SKg-feJl'LC 

©«5^«a (HsgSS) (§i«W«$7t«# 

ia^m cs tdt^MsnTtiS. ^©S8ES-fe;PLCt 
^. %S-lr;i^LC©^3mS (S^mii©^^fi!l©m 
50 CS C^feViT, TFT 1 0 2©V— XtSi^Sn^fiH© 
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jg^fi^nxvi^). f^s, «ai$«cs tc^fev^r^ tfti 

[0 0 3 8] J:©J:5»r«lf£$nfcWsft-fe;UGC{C:feV4 
T, it««GiiSjE«fiEC LTT F T 1 0 2 ©Y- h tiE 
«BES3»ftlf *i:> TFT 1 0 2*t:j->i:7a:-S. T* 

*ai«GnSra«BE{C LTT F T 1 0 2 oy- h tcft 
•EESEPJn-r-St, TFTI 0 2*«*7i:yS:l>, -tO^ 

rS'lSDiemlC^-AT^aEiSlGnOmESiWHf* t Ir J; 
D, Hi«-fe;PGCfcffiiK<Dt;7*^ft#Sfiy$$-B:T*<J: 

CIS i;TiaES-ir;i/L c ©sia^/CfqEfliL, wftdt^^^s 

E0 0 3 9J i!li(f-fe;P€CO*mtUT«fi^>b 

[0 0 4 0] itsj^acs ifim-y^nx^^^mt. 
[0 0 4 1] T'-iJ'H^-f/tstt, ^>-:^^)>ifhy> 

[0 0 4 2] LCD/X:^i;WCJ4, 5^7 F:^K(I«3e 



»BI¥8-2 1 2.7 9 3 

JO 

[0 0 4 31 El 1 (r^-Ti^tr, >'7hki?7.^P5 

n y ^ t 5 ) RBI, RB2, -RBm ifitSLn ^tlX^^^. -yy 

5 (r^f J: •S # P v'X 3' :/P 5/ i/RBl. RB2, -RBn 
«, -E-n-^^nSS 1 ~II4 3S5iJO>'7 H l^'v^X^' 1 1 ~ 1 
4JcJ;0««$nTt»«. 

[GO 4 4] #»5l!i©i'7hWi?X^' 1 l~14(a, 

i?;^^'iVi5) SRI ttE.z^yhJL&'^yhUi^x^' (Sk 

T. £5CSl^vX^<i:t5 3) SR2 t^fev'^ hJESi/^ h 
1^5?;^^' (etT. *iE«U'>'X3'tVv5) SR3 

SR4 tfi-oX^^^. 
[0 0 4 5] ^l^i^X^zTBytrmi ~RBm ^HHfifS 

^nrViS. £lE«:fej:(yJ£%Ski?X^'SRl , SR2 

*iE«:fej;tX;&%fikv'X^'SR3 . SR4 tt, LC 
B;\^)l^(D:^i)^ 5*^C|^o*^•^ Tv'^ hi&m&ff ^i'S <fc 5 

[0 0 4 6] LCD/-^:^Mi. «»:7'P>'xi' 

m^R. G, Bm(D3^<DLCB/-^^}V^mmiy^ytt: 
«ft©y^ D-f y 5 J:t;s J: D-S-fS 
L, xi^U->±{r8fe«sa^'r *feae)©'b©T*-5. 

T*«©T, R. G. Bfli©LCDA*;p&«ffl-r«J: 

[0 0 4 7], fSl~^4 3i^5IJ©v':7hk-;^X5'l 1~1 

E^o^nrvv^,. ife, ^->7 h u-i^xi^ 1 1 ~ 1 4 * 

«J«T«£iE«*J:t^%ft^5^X3'SRl , SR2 i:*riE« 
^J;t;J7Efikv'X3'SR3 . SR4 tt, ^-^^ H^>?X^' 1 
1~1 4F*3C;fet>T, #->7 hU-v'X^' 1 1~1 4*te 

[0 0 4 8] Hl^c*•rJ:5^r. ->7 M^s'xi'Ssfc 
». #U'>'7.37::''ny ^'RBi ~RBmJrjltiSbTirl/i'iS' 
:/Py^SBl ~SBin *lKtt&nT»r»4. g-P-S^X^'^^D 
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yifm ~RBm it. ^n^en^Ui^^ZfUyirS&l ~SB 

ViSo •^>^')>ifh^>i^X3^m4\t. mik(DTi-a 

ABl ~ABb CJ;D«J*$nTVi5. 
[0 0 4 9] Sfe. ->7hU>'X^'»5Ctt, mi-^m 

X^ZTUy^mi ~RBm t^^m(0^m.US I ~ S 4 

Uyi;m. ~RBm Ctt. S 1~S4(7>5 

^jro^i^gp s 1 ~ s 4 ia, ^ i ^^joSi^BE s i 

4«^J®Sj^eBS4©JitCi2B3n. ^4?^5iJ©Si^g|5 
S 4®J*cCtt, m 1 3^^JOg?iBi!l8S 1 *tgaB$nTVi 

[0 0 5 0] ■r^t)-fe. V>'X^:/D'>i7RBl , RB2 ffl 

fcttn 1 mm(r>wms i *5gae^n, i^i^x^' .y 

^RB2 , RB3 |g|{::ttm2 5S5IICDSiKSI5S2*t|eBSn. 
P5^X^3''Dyi?RB3 . RB4 mz\mZfhn<DmmMS 

RB5 mz\t^4^mow^^s 4imw^n. v-jx^ 
•^uyi^m . RB6 m\z\t.^i^m<rimm[^s\imm. 

[0 0 5 1] ^3g^J®->7hl^i?X3'l 1~1 4«, # 
?S^JCDS!i^gPS 1 ~S 4 Sr^n-?tl:fM/TSiK^nTVi 
•S, S4 (a) {ci^-rj;5C. V-J7.df':fUy 

^SRi mi5S^J©Si^SBs i$^bT:;^:<Di/>'7.3' 

:/p-y:^RB2 ODfeiESiJ.tt^feTLfil/v'X^SRl , SR2 

1 SSJIlOfeJCfi. *iE«, :fe5i:SW>?X3'SR2 ~SR4 

^RB2 0£%fi*<l;tX2EIE5a. :ei«^<J;lX*5T;S, * 
JESfc.fct/^&iESU'i'X^SRl ~SR4 tC^tl-^nS^S 

[0 0 5 2] 04 (b) tr*-r±5t, Wv'X^' 

Zruy^m2 . RB3 WJr^ 2 ^^^JCDgi^gPS 2 S:#5tJ« 
V'-JXi'ZfUyi;^! (D'mi^n<D-^:^^^XS3EM 
JCSl^i^X^'SRl ~SR4 tt, ^©Uv'X^'-:/ny^RB3 
(D%\^¥\<r>m^^^XSJEM%SiV-J7.9Sei ~SR4 C 

■en-ensis^snTVi^. f^, m3*fc«^4^^j©i$ 

[0 0 5 3] t1S.t)-^. V-JX^ZfUyi/m. . RB2 ^ 

:/n-yi7RB2 . RB3 Rlrtt. l|2^5iJOSi^gSS 2<©^»- 
d«EeSnTVs5, *fc. ^vX^':/Du/^RB3 , RM 
WtCtt, ^3?^5«©^lKSKS3<D**tiBB$n> V'^X 
^Zfny^zm . RB5 PBllCtt, m4mm<Dm^^S 4(D 
*.*tgeB5nTt>5, =&U'>?X3'yny^RBl ~RBid S 
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[0 0 5 4] Ui?Xd':fay^m . RB2 FflOS 

if^m(D^ui?x^sn ~SR4 

l|2~m4 3S^jO#l^>?X:5'SRl ~SR4 T^M^n^T^ 

-iS' fcjt'^cT^ 1 3^5!ioD»siffii5s 1 ^mmr^^^i-fm 

<a:S, «2~||43^5!I©S5l«ffiS 2~ 

s<;a:^» mmz. m2mi(omm^s2^m^vxu 

i^X^ZfayCrm , RB3 m©^2 3g?iJ©#U>'X^'SR 
1<> 1 ~SR4 Te^$nS5*-^'tt. mi. ^3, Il43i55«l 

©s^SBsi, S3, s4^mM\^fs.^^^^(D^mm 

RB3 . RB4 mo%ZW>mo^Vi>7.^ZVl ~SR4 , Vx^ 
X^fUy^m. . RB5 W©||4J^5lJ(D#W'i?X^'SRl 

~SR4 x^m^n^^-^\t. ^n^nmo^mcDmu 
ass i~s4^£ajib7ivi^)-, ^(D&mmnmtim^ 

~RBm mxB^^n^'T-^M. ^<DB^mn\s^<r>\t 

il? [0 0 5 5] t^tz. ^*(7)v':7hl/>?7.5'5 OTlt, B 
1 ~m4 h l^v'X^' 5 4 ~ 5 7 tJ; Oejt^ 

f\.^^-^±xi)mm^ri^o w>?x5'>^pyi^ 

RB1,RB2 WTttmi?^?[l©->:7M/i;;^^l l{Cj:Oe 

^$n^x-3'0^«)^*iS®$n, l|2~||4 3^5t]<Dv-7 
hl^v'X^ 1 2-1 4iCJ;f3e»$n^5'-i5'lijlM3 

[0 0 5 6] 0 3 tc^f J; 5 (c, •t:W'^^::^Pyi'SBl 

~sBm a, ^n^en^mmo^iy y hPi^x^ 1 i~i 4 

50 iC*fJi£;L;fc||4^^J®-tV'^:S'l 5-1 8»CJ;0«^K$ 

nrt^-s. mi~®43^3»j©i:Pi?3'i 5-1 8tt, m 

i-ll4?s^j®->7h^-::?;^^'i i~i4(c^n^ns 

ii^^tl, iEi^JEfil/v'T.^'SRl ~SR4 tCgi^^ 

n, ^ui^x^sn ~SR4 3&^&©x-^'£-?-n-?nA* 
•rs. #m^©-fei'i'^'i 5-1 an, i^yh:&\^mn 

D R * A* h^^l^OM^D R tcS^ViTfeiE 

fcJCfiPvT.^'SRl . SR2 , *fc«:&iE«, 
Ui^X^'SRS . SR4 36>&Offi^<£S*;f -5. 
JlJCD-feP^i' 1 5-1 Stt, #9^5!I©««««SS 1-S4 

40 »c-€-n-?ngEiissnT«ri5. ^sj^juw-feu-i^^r 15-1 

n. fe*l6l®->7M!)f^®«^t«£iE«l-vX^SRl 
*7£:ttfc%ftW'i^X:S'SR2 i)^^(Dm^^. ^:^^(0>'y 
hWl1/^<Dm'^\Zit^]EmU'JXd'SR3 ^:k\t;^K&UP 

[0 0 5 7] Tfiti^, ^mm(D±U^^ 1 5-1 8 

X^'SRl . SR2 *^e>®m#4S*5-r-5. ■5-bT, 
O-fel/^^ 1 5-1 8tt&5g^J©Si^S 1-S4lr® 
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[0 0 5 8] Sfc, ^irJ^5!lO-feki?^ 1 5~1 8«. :& 

3 . SR4 ifie>(Dm^^mii^^. ^vx, ^m^<D±u 
1 5~i 8\-i^mm(Dmmms i~s 4{cfti«i$ 

[0 0 5 91 #«5!lO-trki^ rS' 1 5 ~ 1 8 tt, y ^ 
P y irABl ~ABb S«^-r« 4 OCDNf^^ ^Jl^MO S 
(Skr> NMOS N7>5>;^^'tlrO) T 

i~T4®y-hfc-5-n^nsa5snTn.5. nmos 

h7>v7.:$'Tl~T4©HW>J±, -t-tliPna^-fe 
jyGCtCgsjBgStlTtvi. NMOS h7>>?X^'Tl©V 
-XttlfT'^^^^VLl NMOS h7>5?X5'T2 
<DV— Xttlf7^^7-f >VL2 fr, NUOSh^>z^X^ 
T3®V— XHtf^'^r^'f >VL3 IC, NMOSh^>v^ 
X^T4CDV-Xtttfx:t^-f >VL4 tCgSiKSnTVi 

[0 0 6 0] #tV:t^'1'>VLl ~VL4 \Z\t. ^tl^^tl 

■ife*«*-r*fc*cDt*x:r^^vdi ~V(i4 dtfe^sn 

TVJ*. lfx:t«^Vdl ~Vd4 tt. ^1-«®0^b;a:vvbf 

tfx:t7'f >vLi ~VL4 {r^E-n-ensttsnfc4t3©N 

MOS h7>i>X5'T l~T4li. l|13^5U©-fek^^ 

1 5{zmminmm\:.:^>t.i3.i>. rst, #nmos 

^^mnm ~Vd4 ^£#>:/'J >i'bx-^'«Dl~D4* 

[0 0 6 1] R«K, m2J^m<D±Ui7i'lt}i. i^y 
h;6r|B]m#DRtr»^lriTfciE«. fc%fi^i^X3'SRl 

. SR2 , S)ttt*iEa. :&%S1>'-:^7>:5'SR3 , SR4 *v 
^©«^S:aS?-r-5. MC. l|2?S5«I©-fe^5'5' 1 6 
tt. m 2 »5iI;©a?tt,iB S 2 C J; 0 WW^ n, £iEM*^ 
ttfeJEJSki^X^^SRl , SR2 (;&iE«*fcf4;&5i:«W>? 

;^^SR3 , SR4 ) *^&©e^*a*?r-s. -eLT, »2 

3K?II©-feki7^ 1 6t±. NMOS 1>7>'>?X^'T 1~T 
4£:t>'*7fH«-r-&. tf7':t7<>VLl -VM ©Ifx 
:j-fll<*Vdl ~Vd4 *5*-^'«H)5~D8&:rt-UT«-lif*'fe;i^ 

[0 0 6 2] 3E»C, S3«?!I©-fe^i^5' 1 7 tt, ^<D± 
7tCgf«3nfcNMOS h7>>?X^'T 1~T 
4€Rl^lC:i->:t>'«flLTtfx:*-«^Vdl ~Vd4 

-^«D9~D12 <£:frUT#H«-fe;wK:'\wan-r*. ^4 
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NMOS h5>5^X^'Tl~T4^H^{r:*->:t7S(HI 
UTfcfx:te^Vdl ~Vd4 *5*-^'«D13 ~D16 ^-fth 

■fe, l:P©V-:^7.^':/D2;i7RBl «. If x:tm^^Vdl ~ 
Vd4 SI 6*©x— 5'«D1~D16 S:frLTl 6«©HJ(I 
•fejI/GClcHUirr -S J: ^ TVi 5, 

[0 0 6 3] ^VX, V'-JT.^'fUy^mi ~RBni 
■?-®^i?7.3'::''Dy^RBl ~RBiD (CBt^LTJ^t^Snfc 
«-3R?!I©Sitt«S 1~S4 tObTy^^tt, ^0>V>>7.if 

10 -^u V ^RBi ~rbb jcj: 0 ti5**fll^»*I»#astlS^i 

»:©IH«-t;M}C©tf!y5^fc-&^p-&TJgfS;SnTVi<5. t 
1 3^5«|:©S5«t«S 1 «, kv7>^':/Dyi'RBl tCtOtf 

x:tfll^fvdl ~vd4 atsijnsn* i 6ffii©B*-fe;w»:© 

RB2 h.%2%m(r>wm>S2. Ui^7.i$'-:fay^m3 t 

^3S55>J©»a!«S 3, U'>?X^':fPyi?RB4 tf^A^ 

n<Dmmi^S4\t. ■>tn^<Di^'J7.df^ayi;m ~R8 
m J: D t;5*:tflH^Ydl ~Vd4 5{itBIJPiSn-5!B*-fe;l/GC 

a? ©iii.i:i^i;tcjg*fi$nTVi-5. 

[0 0 6 4] BI3C:fel.vT, m2~Sg4 J^?lJ©v'7 
hV->?7.:5' 1 2~1 4©#ki?X^'SRl ~SR4 ©gIttS 

i^x^'SRi ~SR4 tmmizmigf^nx\^>^. 

[0065] Z.<D^oiZ. :^mmmmz^tHt. SkTO 

Ofn 1 ~JB4«?!j©sfei««s 1 ~s 4 s-t-n^nastu 

TEBL, S 4 5^^©->7h 1^5^X3' 1 1~14 

30 mi ~m43R5IJ©S8tffiS 1 ~S 4©3-fe©Vi-rn*^ 1 
■:3©*€E«-r-5 J: 5 tcLfc. 
[0 0 6 6] ®^k>'X3':^ny^/RBl ~RBm ©Ill~ 

S4«5ii©v'7M>'>'x^'SRi ~SR4 tt> -^n^nmc 

<3>«rV/S?X^':/Dyi'RBl ~RB« te*Sn*5*-i' 

tt, -t-n-en^-^jdwasittas i ~s 4 *eft-r«4)-« 

[0 0 6 7] ®±E<I)~<3>{Cj:D. «3lECjt'^T€otjl 
40 5SI^|BI©«et?*S^ja:<f*Jli:*«T**©t?, iEH 

[0 0 6 8] ®±E<D~(3ilCj:0. \d'T'tmnt:'^>-:^ 

s^mmm^-^^'^ s. >ifa > h o-7»©iii»«j«* 

[0 0 6 91 t:L^X. TFTl 0 2 tbT, S^I&R 

&iR±izm0i.-sn:ft^A'^u=i>m^mmmizm^^it 

TFT (£^T. *«ft'>Un>TFTtti5) ©Hl««t 
50 Mit?>nXV^it, 
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[0 0 7 0] ^igS->'JrJ>TFTtt, #aR>-'J3> 

s v- u 3 > T F T vin«. mm't)vr v-i i ttT 
^<Dnm\z^m.^tvc\^^mmmm'^^ \ o i 

«±K-'»:{frs;it-r, H5-fA'-**:l!LCD?£#S 

Sr«^-r-5#MOS h^>vX^Sr^igS->'j3>TF 

■sRBi&sflTi LT©#«gS->U 3 >T F T 1 0 2 
#H7-1'n2, 3*«J«-r S^ilg®->'J3>TFT1 0 

[0 0 7 1] ^fc. #ifgftvU3>TFTtt:^ftfl|7&t:*: 
€r<IK»)tl*!0^ii5Vifc8e), ^iga->'j3>TFTl 0 3 

T«-K7-fn2. 3S««-rn«, #K7'f;t2, 

ig14tl(rf SZ:i7&«T^^. ^LT. ^H7'1'A*2, 3 
A^iiStiietCJinti, LCD©BS*|Rl±$-B-S^i:*^-C 

[0 0 7 2] BI7fC, ::^W-:M!©#i!$®->U3>TF 

J|«)LCD(D«mS»fffi?£^-r, 07 (a) {CH^-fe;P7 
P-f 10-S15«mS»rffi^*L, g|7 (b) JCia*-t;i/T 
I^-f 1 t^H^-f A2, 3 t©K®iBiSiffl^)-0«mS»r® 
0 7 (c) C#H7'fn2. 3 ©«ll»BfiiiS^ 

[0 0 7 3] 07 (a) {C^-TJcpfC, ffijfctlAj-T'S&S 

iQi%i»s«i2 0 1.2 0 2(rimz\%m.mm^-^tik.m. 

AS 2 0 3*«J^J^o$nT«riS. SQ9i»ig^«l2 0 1 fctt 

ffi2 0 2{Cttjg^A-t;i.LC®*a«®2 0 5*J»itf>n 
Tfet). #«S2 0 4, 2 0 5«^ftB2 0 3£t^?^T 

[0 0 7 4] ^ggitei&SS2 0 UC;feltSSSaB2 0 3 
fiJcD^ffidtt, #igS>'U3>TFT 1 0 2©|g«lBt 

7a:-5^iigft->un>'M2 0 edsj^^fe^nrii^. ^i^a 

-> U n >|g 2 0 6 ±fctty- hl&ifil^ 2 0 7 *«J^J«Sn 

Tt>S. y-h«eii:l82 0 7±[C«. *«i^Gn<£«fiK-r 
-2>y-h«ffi2 0 8*tJ^^$nTViSo #igS~>Un> 
K2 0 6trttHK>®*S2 0 9*5j;t;y-7>ffi*S2 1 

0 nx^ifssv' U3>TFTio2 !0tip|j«$ n 

-5. 

[0 0 7 5] m^^mWSL2 0 ItriSViT^i^SvUn 
>TFT1 0 2 bM^-t^^^\z\i. ^i^Sv'Jn^T 
FT 1 0 2©fP«tH^fc(g-X@{CT«l&$«CS *t 
}g^$nTVi^, fflSl^MCS ®S««ffi2 1 

U n »g| 2 0 6 tjg^$n, U n >T F T 
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1 0 2 0V-Xffi*^2 1 0 igi^StlTI/^^. 

2 1 l±CttSI«fl:|g2 1 2*«?g^$n, 9I«(*:IK2 1 

2±tCtt:»|&§«CSO*flBl«ffi2 1 3*tJgjS$nTVi 
•S. i^, fl«^*^l^2 1 2\%f-Y^m.2 0 7©jl6± 

tcfeD. vmmm2 0 7 <hii-«^-era-istcT 

J^J^cSn-S. Sfc. Mrnl«ffi2 1 3tty-h«ffi2 0 8 

hn-m^xn-^LWiZxwm^n-^. *fiRj«ffi2 i 3 

*3J;y:y-h«ffi2 0 8©fi!lS(C«i^K2 1 9*tJ^lK 
Sn, ^trnj«ffi2 1 3:feJ;tXy-h«ffi2 0 8©JilCtt 
10 imSSk2 1 4*S}g^$tlTViS. 

[0 0 7 6] ^igS>'>j3>TFTl 0 2:fe<t([;ffi|&$ 
aCS ©^iS{CBPBl«&itll2 1 5>&^J^^^nTli^. V 

2 1 0 .h H i^-f >ffiJ!^ 2 0 9 1 tt-€-n^^n. € 

l9i|i6Sili2 1 5JCJ^«3nfcS-n>iS'i7 Vits-)V^^\^ 
T, V-;^«ffi2 1 6 t5^-:5'«6D16mi&«t^-r-5 Hl^'f 

>'«ffi2 1 7 ttCltM^nTls^o h'l/'f>«ffi2 17 

;6J:c;y-x«iffi2 1 e^fe-^tfT'AWxo^Btc^i&j© 
2 1 8d«?g;$3nTVi«. y-;^Sffi2 1 6ttieigtlK2 

1 8 \zw^-^tv1f:iy9 ^ h*;-;P*:/M^TS^«ffi2 
a? 0 4 tSi^^nTVi^, f^j. Hl"1'>«ffi2 1 7:feit;: 

«*mS2 0 4 0«gi:LT(i— I TO 
(Indium Tin Oxide) iS^m^^^Xl^, i^tzL. #QS2 0 

4, 2 17, 2 1 8ojg^{ctt-«l;::^/iy3'^)&JfflVi 

[0 0 7 7] XL<r>i,r)\Z. V-X««2 l o 

2 0 4 t*5V-X««i2 1 6 S:frlxT»«gSnTVsS© 
tt. y-X®«2 1 0 t^^«ffi2 0 4tO:t-5«yi7 

1 6S#< <i:> #i^ft>''j3>M2 0 6;5^e>J«^y-X 
««2 1 0 t I TO*^6dE5a5^«a2 0 4 
iK$n*. V-X««2 1 0i:*^«ffi2 0 

»e.n;^<?a:5o y-;^««2 i o i:«^«ffi2 04 1 
[0 0 7 8] 07 (b) \zm-t^o\z. mmm^Wi2 

40 0 1 ±{Ctt«ftgag 2 15 &:frLTit3ci|lGn*fctt5'-:$' 
^®lC^ji^M2 1 8*t}gf£$nTV^^» i^)^2 1 8± 

fcfi®«-t;i'Ti/i' 1 t.nmz. ^as2 0 3, 

S2 0 5, 3?B«6ig®«2 0 2*«?^J^3nTVi«. 

[0 0 7 9] 07 (c) \z7h-r^o\z. mmw^^2 
0 1 \z^n^m^m2 0 sfijro^strtt. ^^y^n 

2. 3Sr«B!4l-S:/^-:)-S©#iga>''Jn>TFTl 
0 3)&t)gfKStlTVi-S. ^ieS->Un>TFT 1 0 3 
tt, #iKS-> U 3 >T F T 1 0 2 Ofp^ t igi^lcra-X 

5» etcTj^fig^nri^s. fiss, ^ifeav'Ua>TFTi 0 



17 

3 S«l^-r ■S«-««ic:3tiTtt#'<eii-> U Zl >T F T 1 

0 3*^tJ5'n-i'X©il:ffi{C*6iR)!S2 1 8*i}gf£SnT 
Vi'S. I6»l!t2 1 8±{cttiii*-fe;i/TW 1 tnmz. 

mskm 2 0 3. 2 0 5. s^ieftsfic 2 o 2 At 

[0 0 8 0] t^l^T?. #^il6fiv"Jn>TFT 1 0 
2, 1 0 301iB«i)ic!:7a:2)#iiea->U3>«t2 0 6 0Jg 

(D#*S»->u n>R2 0 e*»«?&fitr-5:*S : c VD 

«ffCVD& :/^Xtcvd«, ^tiajgcvD^* 
tS.E1fl^i>. t£.1t. VWDm\Z\mmm. EB (Electr 
on Beam ) MM^, MBE Qiolecoilar Bean Epitaxy) 

[0 0 8 1] JlOtfTttv t/>'^> (SiH4 ) -^It 

\ti^'>^> (s i2 H6 ) omMi^^mm-r ^m&cY 

0 6*Jgfi6-r-5J:i:*«T*5. iteCVDj*Ttt, iSyi 

iaft*t55o -CKTrtt^an, 620 -cetJiTtt^iiesit 

[0 0 8 2] ^tt. •:fyX'^^-x:<D=^/'^y>-^lt\t.i> 

[0 0 8 3] 3 >liStSr}^^,U:^atr^Mft 

ft:$-B:T*«l»>'':»3>|R2 0 6 SJ^^fa^FS : Hffi 

[0 0 8 4] |«;]im«fj|&j£a, P&K->U3>|fi(D^ 

0 x:&.T\z^'D:^m-c$>r)\ i^— !fT--ji'^'^RTA 

(Rapid! Thermal Annealing ) &i)tS>^. if7— — 
[0 0 8 5]i flE*0#lt«->y3>TFTtt, lOOCCS 

«©ia5ia©is (i«ia::/'p-txi:ii?«n«.) sfleoTjg 

Kfi:/'B-feXT}|^«Snfc#«ir->Un>TFT 
(«fi#«ft->'Jn>TFTtP!?«n-5) 



(10) «fM3p8-2 1 2 7 9 3 
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ax he<It^'&5LCDCD/t:^i;HJ-'1*Xtt3SeiT 

i>jLi7ifmtvx\t-i-^\zmm-^^^h<D<D. jmmt 

[0 0 8 6] #^aR->'Jn>TFT«, 400 "Cfil 

ing Inc.fiCD TrOSSj ) T«>600 t:SdE®ttlRifid£bd' 

[0 0 8 7] ^cx. mmmmm\zmiis(D:fiy7. m 
mm:»^7.y ^iigft'>U3>TFT* 
600 •cgft6*T©fiswxe (tefi:/p-fexiii¥«n 
•5) &ffioT}g«'r-5;itA«««e)&nTii-5. fis::^D 

[0 0 8 8j ^!£oT, o 1 iz^mm:f3y. 

X ^m^'^xr^^Jl^-f X<D:k^ith C D &g^c»«-r 

S tC«v ®^tea-> U n »S 2 0 6 OJK^I^tCffifi^D 

■fex (MELfcctpir, Hffl^fi^**fctt?S)Mff)!gafl: 

©JK*KI^V-X««2 1 0feJ;t;HW>««2 0 » 

©J^*£^Sr 'b^tJ'#iieS-> 'Ja>TFT102. 103 

o«iSo^xsic«oTfija:^o-fex*«»rn«j; 

30 Vi. 

[0 0 8 9] 1^, :^l69^»±eilil^l&(ClS)£$n««> 

( 1 ) ±.1RmmmmXU. v^X 3' :/D >y ^^RBI ~RBm 

ratc^n^n3ii~m4 3s^5ii®ss)HSRs i~s4®3-& 

0 1 ^*IB»Kffi«Ufc*t, 2 :3et±«»© Wi?X ^J' :^ 
D y >>RB1 ~RBm IBfcfS 1 ~I6 4 J^m<Dmie» S 1 ~ S 

[0 0 9 0] sfc, setcs^f 2tjei,±«»o 

ki?X^'::/Py^RBl ~RBm WfCll 1 ~Sl4?S?iJ®aiB8 
40 as l~S405^®2:P*ll»fcE«-r-5J:5»CbT 

[0 0 9 1] (2) ±.mmMmiBiX\t, tE^. lEm^^ 

ZfK&'yy hV'i^T.^sn ~SR4 trJ:0«f£$tlfcl|l 
~«4»5ij®v'7M^5;x^ 1 1~1 4*»5;a:<&V'>?X 
^'T/p-yi'RBl ~RBm *RttfcTFT-LCD/X^;HC 
ft^i^'fkUfcdt. ftlx>^X^':/n';/i7RBl ~RBm iZ2r::>U 
±mfk(D^m(D'yy h ^>?X^'»SKtt/iT F T - L C 
T3n^Mzmm£.\yX^iiV\, 

[0 0 92] (3 ) ±x,nmTmx\t. r^^^ zr-^ v 

50 U yi'XvtfSC®LCD/t4i;HCA«:<bUfc*t, M-W^V 

'4 Ait 4 
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(4) ±mmmm^^-^\t. fe:^iPio->7M/i?x:j'SRi, 

SR2 *;&lfil(D->:7H^-:>x^'SR3.SR4 iS«A75:L 

1.SR2 O^S^ltfcLCD/'^^^JUCAffibUTllJfibT 
%)J;V>, Sfc, ;&^rrnJCDv-7hW->JX^SR3,SR4 

[0 0 9 31 ( 5 ) ^mmmmm-cit. lEm-^y v 

X^SRl (SR3 ) t^fLT 1 -Dd^K&'yy V 

2 (SR4 ) ^Wtntcifl^ Km>'yhU>'7.^'^2-D&L± 

[0 0 9 4] (6) ±ummmm-vit. tft-lcd 

\zm»itLrzifi, y-f^-H^fflVifcMIM (Metal In 
sulator Metal ) -LCD-^, STN (Super Twisted 
Nematic ) -LCDizmmthXh^^^K 

[0 0 9 5] (7) ±mmmmmxit. H^-fn— f^a 

l!T?e;S:Vi«ta^*t>?i-JK ^^«TAB, COG 

[0 0 9 6] (8)TFT1 0 2. 1 0 3S, 
U :3 >T F TTtt-ft < *S® 5^ U 3 >T F T ICfi^f^;^ 
•5, 

(9) eS^i^S>"Jn>TFT 1 0 2, 1 0 3$, H 
ia^iigS>''Jn>TFT 1 0 2, 1 0 StCB^f^;^^. 
[0 0 9 7] (10)TFT1 0 2. 1 0 3^. zfU— 

(1 1) mT^mmm^t^LCD/-%^)uxitfs.<. si* 

[0 0 9 81 *^8lJ^fillC:3ViTt!iiJ9Lfc*^ 
[0 0 9 91 ;:o<fc51C-rn«, F^f a*— #:1!cD^S^ 

m^'i^^K-r^ctiimmizur). mm^f^^^"^^^ 

[0 10 0] (□) ±E (-f) lClB«©g^SetC*5Vi 

sn*ag3^s«, c©j:5fc-rntf, s«fca«©^f7 



(11) !|#||¥8-2 1 2 7 9 3 

[0 10 1] 

[5!gg©^:^] 

[0 10 2] 23 e^s@^w©«6.t3ir$ij>;^<-r* 

[0 10 3] 4] ll!jiii®;5:«*SIB&««-r«Cli:«JT 
[01] -^US?^l8©'>7M^>?:^^'©-:^oyi?0. 

[0 2] 7i7y'4'f^hOyi7:x,:^^LCD(DZfayir 
[031 v7hU>?x^oS^$:/n';/^tiiUS0, 

[0 4 1 ->yh u-:?7.^'<Dmm^^rm^m. 
[05] Pv'x^':/D>>i'cD«^$^-ri«Bj0, 
20 [06] SijO*iS?l^li®>':7M-;;X:5'©— ffi:/nyi' 
ll}i%0. 

[071 -'mmm<o-LCB<Dimtsimm. 

[081 tSe*®->7M^>';^3'©-|95:/Pyi'l3»0. 
[091 IE«. K&>^yhUi>7.^^^r-^nyi;m& 

0. 

[0101 ^l~^4m3?rj©->7M^>7;^:?W||gi515|K 

0. 

l-H^-t;l'7W 

4 •••■y->:/u >^ h 7 > ^» 

1 0 1 -m^mm^m 

1 0 2, 1 0 3-^ifeS->U3>TFT 
1 0 6-^S->U3>IS 

5 l~S4-S?i^ 

1 1~1 4"||l~»4JS^J'>7M/'>?;^^' 
Dl~D16m-x— rS'^ 
GC-H?g-fe;l' 
■«? RBI ~Rftn " Uz^7.3^'fUyi7 
SRI •••feiEa->7hW":?X3' 
SR2 hl/v'X^' 
SR3 •••;&iEM>':7 h 

SR4 "•*5tg->:7 h w-:;^^' 



(12) #|li¥8-2 1 2 79 3 
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